STATE OF TEXAS TWDB Contract No. 1600012015

COUNTY OF TRAVIS General Revenue
Anchor QEA, LLC

This Contract, (hereinafter "CONTRACT"), between the Texas Water Development Board
(hereinafter "TWDB") and Anchor QEA, LLC (hereinafter "CONTRACTOR"), is composed
of two parts, SECTION L. SPECIFIC CONDITIONS AND EXCEPTIONS TO THE
STANDARD AGREEMENT and SECTION II. STANDARD AGREEMENT. The terms and
conditions set forth in SECTION I will take precedence over terms and conditions in
SECTION IL

SECTION I. SPECIFIC CONDITIONS AND EXCEPTIONS TO STANDARD
AGREEMENT

ARTICLE I. DEFINITIONS

For the purposes of this CONTRACT, the following terms or phrases shall have the
meaning ascribed therewith:

1. TWDB — The Texas Water Development Board, or its designated representative
2. CONTRACTOR — Anchor QEA, LLC

3. EXECUTIVE ADMINISTRATOR — The Executive Administrator of the TWDB or a
designated representative

4. PARTICIPANT(S) - N/A

5. REQUIRED INTERLOCAL AGREEMENT(S) — N/A

6. RESEARCH PROJECT — Nutrient budget for Nueces Bay

7. TWDB APPROVAL DATE — July 21, 2016

8. DEADLINE FOR CONTRACT EXECUTION — November 18, 2016
9. CONTRACT INITIATION DATE — July 21, 2016

10.  STUDY COMPLETION DATE — June 30, 2017

11. CONTRACT EXPIRATION DATE — August 31, 2017
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12.

13.

14.

15.

16.

TOTAL STUDY COSTS - $75,000.00

TWDB SHARE OF THE TOTAL STUDY COSTS - the lesser of $75,000.00 or 100
percent of the total study costs or individual payment submission

LOCAL SHARE OF THE TOTAL STUDY COSTS — Zero in cash or Zero percent of
the total study costs or individual payment submission

PAYMENT SUBMISSION SCHEDULE — Monthly

OTHER SPECIAL CONDITIONS AND EXCEPTIONS TO STANDARD
AGREEMENT OF THIS CONTRACT —

1. Section II. Article III, Item No. 7 is deleted in its entirety.
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SECTION Il. STANDARD AGREEMENT

ARTICLE I. RECITALS

Whereas, on TWDB APPROVAL DATE, the TWDB considered providing the CONTRACTOR
a grant to conduct a RESEARCH PROJECT;

Whereas, the CONTRACTOR and PARTICIPANT will commit the LOCAL SHARE OF
THE TOTAL STUDY COSTS, if applicable, in cash and/or in-kind services to pay for the
LOCAL SHARE OF THE TOTAL STUDY COSTS of this RESEARCH PROJECT;

Whereas, the CONTRACTOR is the entity who will act as administrator of the TWDB's
research grant and will be responsible for the execution of this contract;

Whereas, on the TWDB APPROVAL DATE, the TWDB approved a research grant to
CONTRACTOR;

Now, therefore, the TWDB and the CONTRACTOR, agree as follows:

ARTICLE Il. PROJECT DESCRIPTION AND SERVICES TO BE PERFORMED

1. The TWDB enters into this CONTRACT pursuant to Texas Water Code §§16.012 as
appropriate; Exhibit A, the original grant application, which is incorporated herein and
made a permanent part of this CONTRACT.

2. The CONTRACTOR will conduct a RESEARCH PROJECT, as delineated and
described in Exhibit A, according to the Scope of Work contained in Exhibit B.

3. A progress report, including results to date, will be provided to the EXECUTIVE
ADMINISTRATOR monthly, throughout the project. Special interim reports on
special topics and/or results will be provided as appropriate. Instructions for the
progress report are shown in Exhibit E, TWDB Guidelines for a Progress Report.

4. Within the first 60 days of the commencement of this CONTRACT, CONTRACTOR
will consult with TWDB staff to prepare a list of entities that potentially may be
affected by the results of this RESEARCH PROJECT. On the STUDY
COMPLETION DATE, this list will be reviewed and updated by the CONTRACTOR
and submitted to the TWDB with the draft final report.

ARTICLE IlIl. CONTRACT TERM, SCHEDULE, REPORTS, AND OTHER
PRODUCTS
1. The CONTRACTOR has until the DEADLINE FOR CONTRACT EXECUTION

to execute this CONTRACT and to provide acceptable evidence of any
REQUIRED INTERLOCAL AGREEMENT(S) and the Contractors’ ability to
provide the LOCAL SHARE OF THE TOTAL STUDY COSTS, if applicable, to
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the EXECUTIVE ADMINISTRATOR for approval or the TWDB's SHARE OF
THE TOTAL STUDY COSTS will be rescinded.

The term of this CONTRACT shall begin and the CONTRACTOR shall begin
performing its obligations hereunder on the CONTRACT INITIATION DATE and
shall expire on the CONTRACT EXPIRATION DATE. Delivery of an acceptable
final report prior to the CONTRACT EXPIRATION DATE shall constitute
completion of the terms of this CONTRACT.

The CONTRACTOR will complete the Scope of Work and will deliver four (4)
double-sided copies of a draft final report to the EXECUTIVE ADMINISTRATOR no
later than the STUDY COMPLETION DATE. The draft final report will include the
scope of work; a description of the research performed; the methodology and materials
used; any diagrams or graphics used to explain the procedures related to the study; any
data collected; an electronic copy of any computer programs, maps, or models along
with an operations manual and any sample data set(s) developed under the terms of this
CONTRACT; analysis of the research results; conclusions and recommendations; a list
of references, a Table of Contents, List of Figures, List of Tables, an Executive
Summary, and any other pertinent information. All final reports should be prepared
according to Exhibit D, Guidelines for Authors Submitting Contract Reports to the
Texas Water Development Board. After a 30-day review period, the EXECUTIVE
ADMINISTRATOR will return review comments to the CONTRACTOR.

The CONTRACTOR will consider incorporating comments from the EXECUTIVE
ADMINISTRATOR and other commentors on the draft final report into a final report.
The CONTRACTOR will include a copy of the EXECUTIVE ADMINISTRATOR’s
comments in the final report. The CONTRACTOR will submit one (1) electronic copy
of the entire final report in Portable Document Format (PDF) and five (5) bound
double- sided copies of the final report to the EXECUTIVE ADMINISTRATOR no
later than the sixty days (60) after the STUDY COMPLETION DATE.

The CONTRACTOR will submit one (1) electronic copy of any computer programs or
models and an operations manual developed under the terms of this CONTRACT. In
compliance with Texas Administrative Code Chapters 206 and 213 (related to
Accessibility and Usability of State Web Sites), the digital copy of the final report will
comply with the requirements and standards specified in statute. After a 30-day review
period, the EXECUTIVE ADMINISTRATOR will either accept or reject the final
report. If the final report is rejected, the rejection letter sent to the CONTRACTOR
shall state the reasons for rejection and the steps the CONTRACTOR needs to take to
have the final report accepted and the retainage released.

The CONTRACTOR will submit the most recent progress report with submittal of
payments according to the PAYMENT SUBMISSION SCHEDULE. Progress reports
shall be in written form and shall include a brief statement of the overall progress
made since the last status report; a brief description of any problems that have been
encountered during the previous reporting period that will affect the study, delay the
timely completion of any portion of this CONTRACT, inhibit the completion of or
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cause a change in any of the study's products or objectives; and a description of any
action the CONTRACTOR plans to take to correct any problems that have been
encountered.

7. The EXECUTIVE ADMINISTRATOR can extend the STUDY COMPLETION
DATE and the CONTRACT EXPIRATION DATE upon written approval. The
CONTRACTOR should notify the EXECUTIVE ADMINISTRATOR in writing
within ten (10) working days prior to the STUDY COMPLETION DATE or thirty (30)
days prior to the CONTRACT EXPIRATION DATE that the CONTRACTOR is
requesting an extension to the respective dates.

ARTICLE IV. COMPENSATION AND REIMBURSEMENT

1. The TWDB agrees to compensate and reimburse the CONTRACTOR in a total amount
not to exceed the TWDB's SHARE OF THE TOTAL STUDY COSTS for costs incurred
and paid by the CONTRACTOR pursuant to performance of this CONTRACT. The
CONTRACTOR will contribute local matching funds, if applicable, in sources and
amounts defined as the LOCAL SHARE OF THE TOTAL STUDY COSTS. The
TWDB shall reimburse the CONTRACTOR for one hundred percent (100%) of the
TWDB's share of each invoice pending the CONTRACTOR’s performance up to ninety
percent (90%) of the total funding costs. Upon completion of a Final Report, and written
acceptance of said Final Report by the EXECUTIVE ADMINISTRATOR, the TWDB
shall pay the remaining ten percent (10%) to the CONTRACTOR upon submission of a
final invoice.

2. The CONTRACTOR shall submit payments and documentation for reimbursement
billing according to the PAYMENT SUBMISSION SCHEDULE and in accordance
with the approved task and expense budgets contained in Exhibit C to this
CONTRACT. The CONTRACTOR has budget flexibility within task and expense
budget categories to the extent that the resulting change in amount in any one task or
expense category does not exceed 35% of the total authorized amount by this
CONTRACT for the task or category. Larger deviations shall require approval by
EXECUTIVE ADMINISTRATOR or designee which will be documented through an
Approved Budget Memorandum to the TWDB contract file. The CONTRACTOR will
be required to provide written explanation for the overage and reallocation of the task
and expense amount.

For all reimbursement billings including any subcontractor's expenses, the
EXECUTIVE ADMINISTRATOR must have determined that the REQUIRED
INTERLOCAL AGREEMENT(S) and contracts or agreements between the
CONTRACTOR and the subcontractor are consistent with the terms of this
CONTRACT. The CONTRACTOR is fully responsible for paying all charges by
subcontractors prior to reimbursement by the TWDB.

3. The CONTRACTOR and its subcontractors shall maintain satisfactory financial
accounting documents and records, including copies of invoices and receipts, and
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shall make them available for examination and audit by the EXECUTIVE
ADMINISTRATOR. Accounting by the CONTRACTOR and its subcontractors shall
be in a manner consistent with Generally Accepted Accounting Principles.

By executing this CONTRACT, the CONTRACTOR accepts the authority of the State
Auditor's Office, under direction of the legislative audit committee, to conduct audits
and investigations in connection with any and all state funds received pursuant to this
contract. The CONTRACTOR shall comply with and cooperate in any such
investigation or audit. The CONTRACTOR agrees to provide the State Auditor with
access to any information the State Auditor considers relevant to the investigation or
audit. The CONTRACTOR also agrees to include a provision in any subcontract
related to this CONTRACT that requires the subcontractor to submit to audits and
investigation by the State Auditor's Office in connection with any and all state funds
received pursuant to the subcontract.

The CONTRACTOR shall submit a monthly progress report as described in Article II,
Item 3 which documents the TOTAL STUDY COSTS for the reporting period even if
the TOTAL STUDY COSTS for the period is zero. The monthly progress report shall
be in the format described in Exhibit E and should also contain the following
documentation:

A. Completed and Signed Payment Request Checklist which includes the
following:
(1) TWDB CONTRACT Number;
(2) Billing period; beginning (date) to ending date;
(3) Total Expenses for this period;
(4) Total In-kind services;
(5) Less LOCAL SHARE OF THE TOTAL STUDY COSTS for the
billing period;
(6) Total TWDB's SHARE OF THE TOTAL STUDY COSTS for the
billing period;
(7) Amount of retainage to be withheld for the billing period;
(8) Total costs to be reimbursed by the TWDB for the billing period; and
(9) Certification, signed by the CONTRACTOR’s authorized representative,
that the expenses submitted for the billing period are a true and correct
representation of amounts paid for work performed directly related to this
contract.

B. For direct expenses incurred by the CONTRACTOR other than
subcontracted work:
(1) A spreadsheet showing the tasks that were performed; the percent and cost
of each task completed; a total cost figure for each direct expense category
including labor, fringe, overhead, travel, and other expenses such as
communication and postage, technical and computer services, expendable
supplies, printing and reproduction; and
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(2) Copies of detailed, itemized invoices/receipts for other expenses (credit
card summary receipts or statements are not acceptable).

C. For direct expenses incurred by the CONTRACTOR for
subcontracted work:
(1) Copies of invoices from the subcontractors to the CONTRACTOR;
(2) A spreadsheet showing the tasks that were performed; the percent and cost
of each task completed; a total cost figure for each direct expense category
including labor, fringe, overhead, travel, and other expenses such as
communication and postage, technical and computer services, expendable
supplies, printing and reproduction; and the total dollar amount due to the
consultant; and
(3) Copies of detailed, itemized invoices/receipts for other expenses (credit
card summary receipts or statements are not acceptable).

D. For travel expenses for the CONTRACTOR and/or subcontractor(s) —
(1) Names, dates, work locations, time periods at work locations, itemization
of subsistence expenses of each employee, limited, however, to travel expenses
authorized for state employees by the General Appropriations Act, Tex. Leg.
Regular Session, 2015, Article IX, Part 5, as amended or superceded. Receipts
required for lodging;
(2) Copies of invoices or tickets for transportation costs or, if not
available, names, dates, and points of travel of individuals; and
(3) All other reimbursable travel expenses -- invoices or purchase vouchers
showing reason for expense with receipts to evidence the amount incurred.

Incomplete requests will be returned to the CONTRACTOR if deficiencies are not
resolved within ten (10) business days.

If for some reason the reimbursement request cannot be processed due to the need for an
amendment to the CONTRACT, the CONTRACTOR will be required to resubmit the
Payment Request Checklist dated after the execution of the amendment.

The CONTRACTOR is responsible for any food or entertainment expenses incurred by
its own organization or that of its subcontractors, outside that of the travel expenses
authorized and approved by the State of Texas under this CONTRACT.

A compliance report in accordance with Texas Administrative Code (TAC) Title 1, Part
5, Chapter 111, Subchapter B, Rule §111.14. The CONTRACTOR shall maintain
business records documenting its compliance with the approved Historically
Underutilized Business subcontracting plan in the format prescribed by the Texas
Procurement and Support Services (Exhibit F). The compliance reports must include
payment information on all HUB and non-HUB subcontractors. Submittal of these
monthly compliance reports is required as a condition of payment.
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The TWDB will monitor the HUB subcontracting plan monthly to ensure the value of
the subcontracts meets or exceeds the HUB subcontracting provisions specified in the
contract. CONTRACTOR who fails to implement the HUB subcontracting plan in
good faith will be reported to Texas Procurement and Support Services. The TWDB
may revoke the contract for breach of contract and make a claim against the contractor.

ARTICLE V. INTELLECTUAL PROPERTY: OWNERSHIP, PUBLICATION, AND
ACKNOWLEDGMENT

1. “Use” of a work product, whether a CONTRACTOR Works, a Subcontractor Works
or otherwise, shall mean and include, without limitation hereby, any lawful use,
copying or dissemination of the work product, or any lawful development, use,
copying or dissemination of derivative works of the work product, in any media or
forms, whether now known or later existing.

2. “No Compensation Obligation” shall mean there is no obligation on the part of one co-
owner or licensee of a work, whether a CONTRACTOR Works, a Subcontractor
Works or otherwise, to compensate other co-owners, licensees or licensors of the work
for any use of the work by the using co-owner or licensee, including but not limited to
compensation for or in the form of: royalties; co-owner or licensee accounting;
sharing of revenues or profits among co-owners, licensees or licensors; or any other
form of compensation to the other co-owners, licensees or licensors on account of any
use of the work.

3. “Dissemination” shall include, without limitation hereby, any and all manner of:
physical distribution; publication; broadcast; electronic transmission; internet streaming;
posting on the Internet or world wide web; or any other form of communication,
transmission, distribution, sending or providing, in any forms or formats, and in or using
any media, whether now known or later existing.

4. The TWDB shall have an unlimited, unrestricted, perpetual, irrevocable, non-exclusive
royalty-free right to access and receive in usable form and format, and to use all
technical or other data or information developed by CONTRACTOR and Subcontractor
in, or otherwise resulting from, the performance of services under this CONTRACT.

5. For purposes of this Article, “CONTRACTOR Works” are work products developed by
CONTRACTOR and Subcontractor using funds provided under this CONTRACT or
otherwise rendered in or related to the performance in whole or part of this
CONTRACT, including but not limited to reports, drafts of reports, or other material,
data, drawings, studies, analyses, notes, plans, computer programs and codes, or other
work products, whether final or intermediate.

a. It is agreed that all CONTRACTOR Works shall be the joint property of the
TWDB and CONTRACTOR.
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The parties hereby agree that, if recognized as such by applicable law, the
CONTRACTOR Works are intended to and shall be works-made-for-hire
with joint ownership between the TWDB and CONTRACTOR as such
works are created in whole or part.

If the CONTRACTOR Works do not qualify as works-made-for-hire under
applicable law, CONTRACTOR hereby conveys co-ownership of such works to
the TWDB as they are created in whole or part. If present conveyance is
ineffective under applicable law, CONTRACTOR agree to convey a co-
ownership interest of the CONTRACTOR Works to the TWDB after creation in
whole or part of such works, and to provide written documentation of such
conveyance upon request by the TWDB.

The TWDB and CONTRACTOR acknowledge that the copyright in and to a
copyrightable CONTRACTOR Work subsists upon creation of the
CONTRACTOR Work and its fixing in any tangible medium.
CONTRACTOR or the TWDB may register the copyrights to such Works
jointly in the names of the CONTRACTOR and the TWDB.

The TWDB and CONTRACTOR each shall have full and unrestricted rights
to use a CONTRACTOR Work with No Compensation Obligation.

For purposes of this Article, “Subcontractor Works” include all work product developed
in whole or part by or on behalf of Subcontractors engaged by CONTRACTOR to
perform work for or on behalf of any CONTRACTOR under this CONTRACT (or by
the Subcontractors’ Subcontractors hereunder, and so on). CONTRACTOR shall
secure in writing from any Subcontractors so engaged:

a.

unlimited, unrestricted, perpetual, irrevocable, royalty-free rights of the TWDB
(and, if desired, of CONTRACTOR) to access and receive, and to use, any and
all technical or other data or information developed in or resulting from the
performance of services under such engagement, with No Compensation
Obligation; and either

assignment by the Subcontractor to the TWDB (and, if desired by them, jointly
to the CONTRACTOR) of ownership (or joint ownership with the
Subcontractor) of all Subcontractor Works, with No Compensation Obligation;
or

grant by Subcontractor of a non-exclusive, unrestricted, unlimited, perpetual,
irrevocable, world-wide, royalty-free license to the TWDB (and, if desired by
them, the CONTRACTOR) to use any and all Subcontractor Works, including
the right to sublicense use to third parties, with No Compensation Obligation.

No unauthorized patents. CONTRACTOR Works and Subcontractor Works or other
work product developed or created in the performance of this CONTRACT or
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otherwise using funds provided hereunder shall not be patented by CONTRACTOR or
their Subcontractor unless the EXECUTIVE ADMINISTRATOR consents in writing
to submission of an application for patent on such works; and provided that, unless
otherwise agreed in writing, any application made for patent shall include and name
the TWDB (and, as applicable and desired by them, CONTRACTOR) as co-owners of
the patented work:

a. no patent granted shall in any way limit, or be used by CONTRACTOR or
Subcontractor to limit or bar the TWDB’s rights hereunder to access and receive
in useable form and format, and right to use, any and all technical or other data
or information developed in or resulting from performance pursuant to this
CONTRACT or the use of funds provided hereunder; and

b. the TWDB (and, if applicable, the CONTRACTOR) shall have No
Compensation Obligation to any other co-owners or licensees of any such
patented work, unless otherwise expressly agreed in writing,.

8. CONTRACTOR shall include terms and conditions in all contracts or other
engagement agreements with any Subcontractors as are necessary to secure these rights
and protections for the TWDB; and shall require that their Subcontractors include
similar such terms and conditions in any contracts or other engagements with their
Subcontractors.  For the purposes of this section, “Subcontractors” includes
independent contractors (including consultants) and also employees working outside
the course and scope of employment.

0. Any work products subject to a TWDB copyright or joint copyright and produced or
developed by the CONTRACTOR or their Subcontractor pursuant to this CONTRACT
or using any funding provided by the TWDB may be reproduced in any media, forms or
formats by the TWDB or CONTRACTOR at their own cost, and be disseminated in any
medium, format or form by any party at its sole cost and in its sole discretion.
CONTRACTOR may utilize such work products as they may deem appropriate,
including Dissemination of such work products or parts thereof under their own name,
provided that any TWDB copyright is noted on the materials.

10. The CONTRACTOR agrees to acknowledge the TWDB in any news releases or
other publications relating to the work performed under this CONTRACT.

ARTICLE VI. AMENDMENT, TERMINATION, AND STOP ORDERS

1. This CONTRACT may be altered or amended by mutual written consent or terminated
by the EXECUTIVE ADMINISTRATOR at any time by written notice to the
CONTRACTOR. Upon receipt of such termination notice, the CONTRACTOR shall,
unless the notice directs otherwise, immediately discontinue all work in connection with
the performance of this CONTRACT and shall proceed to cancel promptly all existing
orders insofar as such orders are chargeable to this CONTRACT. The CONTRACTOR
shall submit a statement showing in detail the work performed under this CONTRACT
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to the date of termination. The TWDB shall then pay the CONTRACTOR promptly that
proportion of the prescribed fee, which applies to the work, actually performed under
this CONTRACT, less all payments that have been previously made. Thereupon, copies
of all work accomplished under this CONTRACT shall be delivered to the TWDB.

The EXECUTIVE ADMINISTRATOR may issue a Stop Work Order to the
CONTRACTOR at any time. Upon receipt of such order, the CONTRACTOR shall
discontinue all work under this CONTRACT and cancel all orders pursuant to this
CONTRACT, wunless the order directs otherwise. If the EXECUTIVE
ADMINISTRATOR does not issue a Restart Order within 60 days after receipt by
the CONTRACTOR of the Stop Work Order, the CONTRACTOR shall regard this
CONTRACT terminated in accordance with the foregoing provisions.

ARTICLE VII. SUBCONTRACTS

Each Subcontract entered into to perform required work under this CONTRACT shall
contain the following provisions:

a.

a detailed budget estimate with specific cost details for each task or specific item of
work to be performed by the Subcontractor and for each category of reimbursable
expenses;

a clause stating that the Subcontract is subject to audit by the Texas State

Auditor’s Office and requiring the Subcontractor to cooperate with any request for
information from the Texas State Auditor, as further described in Article X, Section 1,
Paragraph D hereof;

a clause stating that payments under the Subcontract are contingent upon the
appropriation of funds by the Texas Legislature, as further described in Article X,
Section 1, Paragraph A hereof;

a clause stating that ownership of data, materials and work papers, in any media, that is
gathered, compiled, adapted for use, or generated by the Subcontractor or the
CONTRACTOR shall become data, materials and work owned by the TWDB and that
Subcontractor shall have no proprietary rights in such data, materials and work papers,
except as further described in Article V hereof;

a clause stating that Subcontractor shall keep timely and accurate books and records
of accounts according to Generally Acceptable Accounting Principles as further
described in Article X, Section 2, Paragraph H;

a clause stating that Subcontractor is solely responsible for securing all required
licenses and permits from local, state and federal governmental entities and that
Subcontractor is solely responsible for obtaining sufficient insurance in accordance
with the general standards and practices of the industry or governmental entity; and
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a clause stating that Subcontractor is an independent contractor and that the TWDB
shall have no liability resulting from any failure of Subcontractor that results in
breach of CONTRACT, property damage, personal injury or death.

ARTICLE VIII. LICENSES, PERMIT, AND INSURANCE

1.

For the purpose of this CONTRACT, the CONTRACTOR will be considered an
independent contractor and therefore solely responsible for liability resulting from
negligent acts or omissions. The CONTRACTOR shall obtain all necessary insurance,
in the judgment of the CONTRACTOR, to protect themselves, the TWDB, and
employees and officials of the TWDB from liability arising out of this CONTRACT.

The CONTRACTOR shall be solely and entirely responsible for procuring all
appropriate licenses and permits, which may be required by any competent authority for
the CONTRACTOR to perform the subject work.

Indemnification. The CONTRACTOR shall indemnify and hold the TWDB and the
State of Texas harmless, to the extent the CONTRACTOR may do so in accordance
with state law, from any and all losses, damages, liability, or claims therefore, on
account of personal injury, death, or property damage of any nature whatsoever caused
by the CONTRACTOR, arising out of the activities and work conducted pursuant to this
CONTRACT. The CONTRACTOR is solely responsible for liability arising out of its
negligent acts or omissions during the performance of this CONTRACT.

ARTICLE IX. SEVERANCE PROVISIONS

Should any one or more provisions of this CONTRACT be held to be null, void, voidable, or
for any reason whatsoever, of no force and effect, such provision(s) shall be construed as
severable from the remainder of this CONTRACT and shall not affect the validity of all other
provisions of this CONTRACT which shall remain of full force and effect.

ARTICLE X. GENERAL TERMS AND CONDITIONS

1.

GENERAL TERMS.

a. No Debt Against the State. This CONTRACT does not create any debt by or on
behalf of the State of Texas and the TWDB. The TWDB’s obligations under
this CONTRACT are contingent upon the availability of appropriated funds and
the continued legal authority of the TWDB to enter into this CONTRACT.

b. Independent Contractor. Both parties hereto, in the performance of this contract,
shall act in an individual capacity and not as agents, employees, partners, joint
ventures or associates of one another. The employees or agents of one party shall
not be deemed or construed to be the employees or agents of the other party for
any purposes whatsoever.
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Procurement Laws. The CONTRACTOR shall comply with applicable State of
Texas procurement laws, rules and policies, including but not limited to
competitive bidding and the Professional Services Procurement Act,
Government Code, Chapter 2254, relating to contracting with persons whose
services are within the scope of practice of: accountants, architects, landscape
architects, land surveyors, medical doctors, optometrists, professional
engineers, real estate appraisers, professional nurses, and certified public
accountants.

Right to Audit. The CONTRACTOR and its Subcontractors shall maintain all
financial accounting documents and records, including copies of all invoices
and receipts for expenditures, relating to the work under this CONTRACT.
CONTRACTOR shall make such documents and records available for
examination and audit by the EXECUTIVE ADMINISTRATOR or any other
authorized entity of the State of Texas. CONTRACTOR’S financial accounting
documents and records shall be kept and maintained in accordance with
Generally Acceptable Accounting Principles. By executing this CONTRACT,
the CONTRACTOR accepts the authority of the Texas State Auditor's Office to
conduct audits and investigations in connection with all state funds received
pursuant to this CONTRACT. The CONTRACTOR shall comply with
directives from the Texas State Auditor and shall cooperate in any such
investigation or audit. The CONTRACTOR agrees to provide the Texas State
Auditor with access to any information the Texas State Auditor considers
relevant to the investigation or audit. The CONTRACTOR also agrees to
include a provision in any Subcontract related to this CONTRACT that requires
the Subcontractor to submit to audits and investigation by the State Auditor's
Office in connection with all state funds received pursuant to the Subcontract.

Force Majeure. Unless otherwise provided, neither CONTRACTOR nor the
TWDB nor any agency of the State of Texas, shall be liable to the other for any
delay in, or failure of performance, of a requirement contained in this
CONTRACT caused by force majeure. The existence of such causes of delay
or failure shall extend the period of performance until after the causes of delay
or failure have been removed provided the non-performing party exercises all
reasonable due diligence to perform. Force majeure is defined as acts of God,
war, strike, fires, explosions, or other causes that are beyond the reasonable
control of either party and that by exercise of due foresight such party could
not reasonably have been expected to avoid, and which, by the exercise of all
reasonable due diligence, such party is unable to overcome. Each party must
inform the other in writing with proof of receipt within two (2) business days
of the existence of such force majeure or otherwise waive this right as a
defense.
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2.

STANDARDS OF PERFORMANCE.

Personnel. CONTRACTOR shall assign only qualified personnel to perform
the services required under this CONTRACT. CONTRACTOR shall be
responsible for ensuring that any Subcontractor utilized shall also assign only
qualified personnel. Qualified personnel are persons who are properly licensed
to perform the work and who have sufficient knowledge, skills and ability to
perform the tasks and services required herein according to the standards of
performance and care for their trade or profession.

Professional Standards. CONTRACTOR shall provide the services and
deliverables in accordance with applicable professional standards.
CONTRACTOR represents and warrants that he is authorized to acquire
Subcontractors with the requisite qualifications, experience, personnel and
other resources to perform in the manner required by this CONTRACT.

Antitrust. CONTRACTOR represents and warrants that neither
CONTRACTOR nor any firm, corporation, partnership, or institution
represented by CONTRACTOR, or anyone acting for such firm, corporation,
partnership, or institution has (1) violated the antitrust laws of the State of Texas
under the Texas Business & Commerce Code, Chapter 15, of the federal antitrust
laws; or (2) communicated directly or indirectly the proposal resulting in this
CONTRACT to any competitor or other person engaged in such line of business
during the procurement process for this CONTRACT.

Conflict of Interest. CONTRACTOR represents and warrants that
CONTRACTOR has no actual or potential conflicts of interest in providing the
deliverables required by this CONTRACT to the State of Texas and the TWDB.
CONTRACTOR represents that the provision of services under this
CONTRACT will not create an appearance of impropriety. CONTRACTOR
also represents and warrants that, during the term of this CONTRACT,
CONTRACTOR will immediately notify the TWDB, in writing, of any potential
conflict of interest that could adversely affect the TWDB by creating the
appearance of a conflict of interest.

CONTRACTOR represents and warrants that neither CONTRACTOR nor any
person or entity that will participate financially in this CONTRACT has
received compensation from the TWDB or any agency of the State of Texas for
participation in the preparation of specifications for this CONTRACT.
CONTRACTOR represents and warrants that he has not given, offered to give,
and does not intend to give at any time hereafter, any economic opportunity,
future employment, gift, loan, gratuity, special discount, trip, favor or service to
any public servant in connection with this CONTRACT.

Interested Parties. All non-governmental CONTRACTORS are required to
submit a Certificate of Interested Parties at the time the signed contract is
submitted to the TWDB. The Certificate of Interested Parties (Form 1295) is a
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sworn statement by the contracting business entity and must be submitted even
if there is no interested party in the transaction. The Form 1295 and
instructions for completing and submitting the form are available
at: https://www.ethics.state.tx.us/tec/1295-Info.htm. The TWDB is prohibited
from executing a contract unless the contracting business entity submits a
completed Form 1295.

Proprietary and Confidential Information. CONTRACTOR warrants and
represents that any information that is proprietary or confidential, and is
received by CONTRACTOR from the TWDB or any governmental entity, shall
not be disclosed to third parties without the written consent of the TWDB or

applicable governmental entity, whose consent shall not be unreasonably
withheld.

Public Information Act. CONTRACTOR acknowledges and agrees that all
documents, in any media, generated in the performance of work conducted
under this CONTRACT are subject to public disclosure under the Public
Information Act, Government Code, Chapter 552. CONTRACTOR shall
produce all documents upon request of the TWDB within two (2) business days
when the documents are required to comply with a request for information
under the Public Information Act.

Accurate and Timely Record Keeping. @ CONTRACTOR warrants and
represents that he will keep timely, accurate and honest books and records
relating to the work performed and the payments received under this
CONTRACT according to Generally Acceptable Accounting Principles.
Further, CONTRACTOR agrees that he will create such books and records at or
about the time the transaction reflected in the books and records occurs.

Dispute Resolution. The CONTRACTOR and the TWDB agree to make a
good faith effort to resolve any dispute relating to the work required under this
CONTRACT through negotiation and mediation as provided by Government
Code, Chapter 2260 relating to resolution of certain contract claims against the
state. The CONTRACTOR and the TWDB further agree that they shall
attempt to use any method of alternative dispute resolution mutually agreed
upon to resolve any dispute arising under this CONTRACT if this
CONTRACT is not subject to Chapter 2260.

Contract Administration. The TWDB shall designate a project manager for this
CONTRACT. The project manager will serve as the point of contact between
the TWDB and CONTRACTOR. The TWDB’s project manager shall supervise
the TWDB’s review of CONTRACTOR’s technical work, deliverables, draft
reports, the final report, payment requests, schedules, financial and budget
administration, and similar matters. The project manager does not have any
express or implied authority to vary the terms of the CONTRACT, amend the
CONTRACT in any way or waive strict performance of the terms or conditions
of the CONTRACT.
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ARTICLE XI. CORRESPONDENCE

All correspondence between the parties shall be made to the following addresses:

For the TWDB:

Contract Issues:
Texas Water Development Board

Attention: Contract Administration P.O.

P.O. Box 13231
Austin, Texas 78711-3231
Email: contractsictwdb.texas.gov

Payment Request Submission: Texas
Water Development Board Attention:
Accounts Payable

P.O. Box 13231

Austin, Texas 78711-3231

Email: invoice@twdb.texas.gov

Physical Address:

Stephen F. Austin State Office Building
1700 N. Congress Avenue

Austin, Texas 78701

For the CONTRACTOR:

Contract Issues:

Anchor QEA, LLC

Dan Opdyke

901 S. Mopac Expressway
Barton Oaks Plaza V, Suite 150
Austin, Texas 78746

Email: _dopdvke@anchorgea.com

Payment Request Submission:
Anchor QEA, LLC

Tyra Johnson

720 Olive Way, Ste. 1900

Seattle, Washington 98101

Email: tjohnston@anchorgea.com

Physical Address:

901 S. Mopac Expressway
Barton Oaks Plaza V, Suite 150
Austin, Texas 78746

IN WITNESS WHEREOF. the parties have caused this CONTRACT to be duly executed in

multiple originals.

TEXAS WATER DEVELOPMENT
BOARD

/|

Jeff w;?k
Executive inistrator

Date: q‘}?{{/

ANCHOR QEA, LL.C

///%Z @afé/)/

Elaine B. Darby
Principal in Charge

Date: \%pm'/ 2¢ ,20/6
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April 2016

TWDB RFQ NO. 580-16-RFQ0026

Nutrient Budget for Nueces Bay

Submitted by Anchor QEA
Deadline: April 6,2016 10 AM CT



jbeasley
Typewritten Text
Deadline: April 6, 2016 10 AM CT


April 1,2016 Transmittal Letter

Ms. Angela Wallace

Texas Water Development Board

1700 N. Congress Avenue, 6th Floor Reception Desk
Austin, Texas 78701

Re: Statement of Qualifications for Nutrient Budget for Nueces Bay (No. 580-16-RFQ0026)
Dear Ms. Wallace:

Anchor QEA, LLC, is pleased to submit the enclosed Statement of Qualifications (SOQ) for the Texas
Water Development Board’s (TWDB's) consideration. Anchor QEA has the resources and expertise to
perform the services requested and deliver the Draft Report prior to June 30, 2017, to meet the
project completion date of August 31, 2017.

Anchor QEA staff bring a wealth of experience estimating nutrient budgets and loads in Texas
waterbodies, including bays and estuaries, for a variety of purposes. Our staff have assessed and
modeled nutrients in watersheds and waterbodies in Central Texas, supported the Matagorda Bay
health evaluations related to freshwater inflows, and recently completed the investigation and
report, Studies to Evaluate Achievement of Freshwater Inflow Standards and Ecological Response
(Anchor QEA 2015) for Matagorda and Lavaca Bays for TWDB and the Colorado-Lavaca (CL) Basin and
Bay Area Stakeholder Committee (BBASC). In addition, Dr. Dan Opdyke, former Texas Parks and
Wildlife Department liaison on the Senate Bill 3 Environmental Flows Allocation Process, worked
closely with all seven Texas Basin and Bay Expert Science Teams (BBESTs) and served as the primary
hydrologist for the Nueces BBEST. Dr. Opdyke’s experience makes Anchor QEA distinctly qualified to
understand and be responsive to the specific needs of the Nueces BBASC and TWDB with respect to
a nutrient budget for Nueces Bay.

The technical approach included in Content Item 6, is based upon our knowledge of the hydrology,
ecology, and water chemistry of Nueces Bay. The tasks identified in our Technical Approach lay out a
systematic process to leverage existing data compilations and results from previous studies to create
nutrient budgets that provide insights into the historical and current influence of nutrient sources on
ecosystem health. Our team will start with a conceptual site model to identify significant sources
and sinks of nutrients. This will allow us to prioritize the primary sources and sinks and focus on
refining and better understanding the important components to the nutrient budgets. We believe
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our experience in evaluating nutrients in Texas waterbodies and elsewhere, coupled with our
understanding of the insights that the Nueces BBASC and TWDB wish to obtain from this effort, make
Anchor QEA an ideal partner to undertake this project for TWDB.

The Anchor QEA Team is committed to providing TWDB with unparalleled service on this project. We
look forward to the opportunity to work with you.

Sincerely,

e /’/a‘ i };,J UC{:" r; Pjﬂ d/&‘-——ﬂ
Elaine B. Darby, P.E. Dan Opdyke, Ph.D., P.E.
Principal Engineer Managing Engineer

Anchor QEA, LLC Anchor QEA, LLC

Table of Contents

SECTION TITLE PAGE
1 Content Item 1: Execution of Statement of Qualifications 3
2 Content Item 2: Company Profile Summary and History 4
3 Content Item 3: Resumes of Individuals 6
4 Content Item 4: Historically Underutilized Businesses
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5 Content Item 5: Ownership of Business Entity 11
6 Content Item 6: Technical Approach 12
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CONTENT ITEM 1: EXECUTION OF STATEMENT OF
QUALIFICATIONS

Company Name: Anchor QEA, LLC

Address: 901 S. Mopac Expressway

Barton Oaks Plaza V, Suite 150

Austin, Texas 78746

Phone Number: 512-306-9221
E-Mail: edarby@anchorgea.com
I, Elaine B. Darby , am the above-referenced company’s representative and | am

authorized to submit this response and sign future contract documents. By signing below, the
representative certifies that if a Texas address is shown as the address, the respondent qualifies as a
Texas Bidder as defined in 34 TAC Rule 20.32(68).

/é/w B/OG‘f'é‘:L April 1,2016

Authorized Signature Date

Partner/Principal Engineer
Title:
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CONTENT ITEM 2: COMPANY PROFILE SUMMARY AND

HISTORY

Firm Overview

Anchor QEA is a nationally recognized
environmental and engineering consulting firm
that specializes in aquatic, shoreline, and water
resource projects. Our team of more than 360
engineers, scientists, planners, habitat restoration
specialists, construction managers, and support
staff applies its technical skills and creativity on a
wide range of projects, including habitat
restoration, water resources, and surface and
groundwater quality. In Texas, Anchor QEA has
directed numerous water resources studies such
as watershed and water quality models of the
Highland Lakes and Colorado River downstream
of Austin to Bay City. We also planned and
participated in a study predicting the ecological
response of Matagorda Bay to future changes in

Company Information:

a) Name and address:
Anchor QEA, LLC
901 S. Mopac Expressway, Barton Oaks
Plaza V, Suite 150, Austin, Texas 78746
512-306-9221
Legal status: Limited Liability Company

b) Authority to bind the company:
Elaine B. Darby, P.E., Partner

c) Contact person: Elaine B. Darby, P.E.,
512-306-3701 (office), 512-484-0042 (cell)
edarby@anchorgea.com

d) General company information:
Founded in 1997; 19 years in business;
362 employees; and 31 offices

freshwater inflows. Most recently, we directed Studies to Evaluate Achievement of Freshwater Inflow
Standards and Ecological Response for Matagorda and Lavaca Bays for the Texas Water Development
Board (TWDB). Our staff apply their expertise in riverine and estuarine science, statistical modeling,
watershed and water quality modeling, data visualization and interpretation, and communication
skills to understand, develop, and convey issues and solutions to environmental challenges.

Quialifications and Experience Directly Related to this Project

Colorado River Environmental Modeling System for the Highland Lakes
Based on the development of a suite of data analysis tools and mathematical models, the Colorado

River Environmental Models (CREMs) project was designed to help diagnose existing water quality
(e.g., nutrients, chlorophyll-a, total suspended solids) issues, discern water quality trends, and predict
the consequences of various management decisions and associated actions on the water quality in

five of the Highland Lakes.

Anchor QEA’s involvement progressed from being authors of the Master Plan and developing simple
modeling tools for Lake Travis and its watershed to leading the development, calibration, and
application of more sophisticated watershed (SWAT) and water quality models (CE-QUAL-W2) for
Lake Travis, Lake Marble Falls, Lake Lyndon Baines Johnson, Inks Lake, and Lake Buchanan. Anchor
QEA also authored monitoring plans and recommended modifications for stormwater and surface
water data collection and analyses in existing monitoring plans. Lake Buchanan, the most upstream
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impoundment, is exhibiting increasing eutrophication in a watershed with limited development.
Anchor QEA completed detailed analyses and determined that nutrient releases from sediments are
a significant source. Further studies to quantify these releases are underway.

The success of this project was directly related to the expertise and experience of Anchor QEA staff,
including Ms. Elaine Darby, Dr. Dan Opdyke, and Ms. Emily Chen, in planning water quality studies,
assessing nutrient and chlorophyll-a data, understanding the hydrologic conditions in the basins,
and modeling nutrient fate and transport in the Highland Lakes. Linking the watershed and water
quality models required an in-depth understanding and ability to quantify sources and sinks of
nutrients ultimately reaching the water body. Our knowledge of nutrient dynamics and ecological
responses will support the successful development of nutrient budgets for Nueces Bay.

Studies to Evaluate Achievement of Freshwater Inflow Standards and Ecological Response for Matagorda

and Lavaca Bays

Anchor QEA led scientific investigations regarding -~
=

freshwater inflows and associated ecosystem responses for
Matagorda and Lavaca Bays. For this system, existing
freshwater inflow standards are, in part, based on a
previous oyster investigation that Anchor QEA led using
data through 2007; however, since 2007, significant
additional data have been collected, much of them during
a historic drought. This study updated and expanded the & :
previous efforts related to bay health and key indicator species, including oysters and dermo (an
oyster parasite), marsh vegetation biomass, and juvenile finish and shellfish density.

Anchor QEA compared oyster count per dredge tow and dermo data in Matagorda and Lavaca Bays
against salinity and temperature data to evaluate existing freshwater inflow standards. The results
indicate a strong dependence of dermo on the frequency of large freshening events, recent
temperature, and average salinity conditions. The selected multiple linear regression model
explained 66% of the variance in the dermo data across hundreds of samples from ten reefs over
approximately 10 years. Results for oyster counts were also determined, with an average salinity of
20 parts per thousand and freshening events spaced 18 months apart, providing optimal conditions.
In addition to extensive oyster and dermo analyses, a series of biological field sampling activities
were conducted, and hydrodynamic-salinity modeling was completed. The study results generally
support the existing freshwater inflow standards for Matagorda and Lavaca Bays, with the
recommendation to consider inclusion of a freshet component in the inflow standards.

Our understanding of ecological responses to freshwater inflows and familiarity with the
environmental flow process established by Senate Bill 3 provides TWDB with the foundation needed
to support the Nueces BBASC in their efforts to better define flow-ecology relationships and identify
and evaluate strategies to help meet environmental flow standards.
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CONTENT ITEM 3: RESUMES OF INDIVIDUALS
Key Staff

This project will be led and supported by staff with expertise in the following:

+  Working with large databases
« Analyzing flows
+ Determining nutrient budgets, including:
- Watershed loads, point source loads, tidal exchanges, and biochemical reactions such as
denitrification
« Understanding the goals and complexities of the Senate Bill 3

Dr. Opdyke will serve as project manager and will be responsible for coordinating all project tasks,
creating and maintaining a project schedule that ensures deadlines are met, and overseeing project
expenditures. He provides extensive knowledge of Texas estuary evaluations; proficiency in
hydrology and nutrient assessments; experience developing conceptual site models (CSMs) and
quantifying nutrient loads; and Senate Bill 3 experience with all seven Texas Basin and Bay Expert
Science Teams (BBESTs). Ms. Elaine Darby will provide project oversight and quality assurance and
quality control. Ms. Darby was project manager for Phases 3 and 4 of the CREMs, which focused on
nutrient loadings to the Highland Lakes. Ms. Emily Chen will act as the technical task lead for
nutrient budget calculations. Ms. Chen was instrumental in the modeling for the CREMs and water
quality work on the Colorado River for the LCRA - SAWS Water Project. Ms. Jill Oliver will lead our
database and information compilation efforts, given her experience managing complex
environmental databases.

Anchor QEA has an established history and track record of teaming with Historically Underutilized
Businesses (HUBs) and participating in Texas Commission on Environmental Quality’s Mentor-
Protégé program. However, we will not be teaming on this project with a HUB. Anchor QEA has the
expertise and resources in-house to complete this project within the budget and the contract
deadline.

Resumes for our key personnel are included on the following pages.
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Elaine B. Darby, P.E.

Principal Engineer

Utilizing her expertise in water and sediment quality assessments and
emerging state-level regulations, Elaine Darby has directed investigations
of nutrient and contaminant fate and transport in aquatic environments.
She has managed numerous water, soil, and sediment quality and water
resources projects across the United States and specifically marine
environments along the Gulf Coast. Her breadth of knowledge includes
best methodologies and practices for evaluating nutrient loading and
response, sediment toxicity, benthic community disturbances, and
impacts from point source and non-point source loads. She is actively
involved in the development and implementation of Watershed
Protection and Restoration Plans (WPRPs) and Total Daily Maximum Loads
(TMDLs). Ms. Darby has led special studies to assess and implement
strategies to improve water quality and ecosystems in estuaries, lakes,
reservoirs, and riverine systems in Texas and along the Gulf Coast. On
behalf of our clients, Ms. Darby collaborates with state agencies to
develop cost-effective, ecosystem-based approaches to identify and
address water quality and aquatic habitat concerns and issues.

Ms. Darby recently led the water quality team with the Land Trust for
Mississippi Coastal Plains and Mississippi Department of Environmental
Quality on the development of the Rotten Bayou Watershed Protection
Plan. This plan focuses on identifying and reducing nutrient inputs into
the bayou and downstream to St. Louis Bay. In addition, Ms. Darby was
the Principal-in-Charge of a Texas Water Development Board study of the
correlation of salinity and freshwater inflow regimes on oyster habitats
and submerged aquatic vegetation communities in two bays and
estuaries along the Texas Gulf Coast.

Recently, the Anchor QEA Team, led by Ms. Darby, developed and
calibrated a series of linked watershed and receiving water quality
(dissolved oxygen, nutrients, chlorophyll-a, total suspended solids, and
other constituents) models for the Lower Colorado River Authority (LCRA)
in Texas. These models provided the LCRA with the tools necessary to
investigate the long-term impacts of basin-wide urban growth on
reservoir water quality. Stormwater run-off and increased wastewater
discharges were focused areas of the simulations conducted for LCRA.

Ms. Darby is also working to define and implement special studies that
support compliance with the Dominquez Channel and Greater

Los Angeles and Long Beach Harbor Waters Toxic TMDL on behalf of the
Ports of Los Angeles and Long Beach with state regulators through the
Harbor Technical Working Group (HTWG). Newly adopted state Sediment
Quality Objectives (SQOs) provide for assessment but lack guidance for
implementation for waterbodies with a TMDL. As part of the HTWG,

Ms. Darby is leading the sub-committee on compliance through the SQOs
to establish meaningful compliance mechanisms.
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Education

M.S., Environmental and Water
Resources Engineering, The
University of Texas at Austin, 2006

M.E., Chemical Engineering, Texas
A&M University, 1985

B.S., Chemical Engineering, The
University of Texas at Austin, 1981

Licenses/Certifications
Professional Engineering, State of
Texas, No. 61702

Professional Engineer, State of
Tennessee, No. 116550

Work History

Anchor QEA, LLC, Principal Engineer,
2006 to present

The University of Texas at Austin,
Graduate Research Assistant, 2005 to
2006

The University of Texas at Austin,
Outreach Program Coordinator,
2004

Angelina College, Instructor of
Chemistry and Engineering, 1993 to
2003

Dow Chemical, U.S.A., Senior
Production/Senior Research
Engineer, 1982 to 1988



Project Experience

Land Trust of Mississippi Coastal
Plains and Mississippi Department of
Environmental Quality

Biloxi, Mississippi

In Mississippi, coastal estuaries are diverse ecosystems providing
critical habitats to coastal birds and marine life. Rotten Bayou and
downstream, St. Louis Bay, have exhibited elevated levels of
nutrients and depressed dissolved oxygen levels. As part of the
Watershed Protection Plan development, Ms. Darby led the scientific
team investigating point and non-point sources and loadings that
exist in the watershed. This information will be used to define
locations for potential best management practices throughout the
watershed.

Lower Colorado River Authority
Austin, Texas

Ms. Darby led the consultant team responsible for development of
linked watershed and water quality models for Lake Marble Falls,
Lake Lyndon Baines Johnson, and Inks Lake. Separate linked
watershed and water quality models for Lake Buchanan were also
developed. Lake Buchanan—the upper most lake in this series of
reservoirs—is showing signs of eutrophication with little or no recent
development in the watershed. Extensive data analysis and
modeling were completed to understand and simulate potential
impacts on eutrophication under various growth scenarios (e.g.,
increased point source and non-point source inputs into the lake
from upstream sources, watershed runoff, and local outfalls from
wastewater treatment plants). The models developed in this project
provide the client with a critical management tool in evaluating
potential future growth and discharge applications.

Texas Water Development Board
Austin, Texas

As Principal-in-Charge, Ms. Darby led a team of scientists who
collected and analyzed new data to expand the existing ecological
assessment of oyster conditions and wetland plant productivity. The
team investigated impacts of freshwater inflows to Matagorda Bay
and Lavaca Bay health based upon scientific studies that relate oyster
health and marsh productivity to salinity and temperature. The goal
of this work was to affirm existing and potentially recommend new
freshwater inflow requirements for long-term water quality
management of the estuarine system.

Ports of Los Angeles and Long Beach
Los Angeles, California

The Ports of Los Angeles and Long Beach (Ports) have committed to
working with the State Water Board through the HTWG, which
consists of the Ports, California State and Regional Water Quality
Control Board staff, and the Greater Harbor Toxics TMDL developers,
to create a site-specific assessment framework for the Toxics TMDL.
In furtherance of this effort, Ms. Darby is leading the development of
a Tier lll Assessment Framework as a potential assessment,
management, and compliance tool under the Toxics TMDL. This
approach applies the State’s SQOs, providing for a multiple line of
evidence for direct effects and bioaccumulation modeling for
indirect effects.
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Daniel R. Opdyke, Ph.D., P.E.

Managing Engineer

Daniel R. Opdyke, Ph.D., P.E., is a technical expert in multiple surface water
and groundwater subjects, including design of monitoring programs;
verification, analysis, and visualization of data; development of
conceptual models; design and calibration of statistical and mechanistic
models; and documentation and presentation of results to stakeholders.
He has applied these skills to a variety of projects and disciplines,
including groundwater availability, groundwater contaminant fate and
transport, surface water availability, negotiation of water rights, surface
water eutrophication, surface water contaminant fate and transport,
groundwater and surface water interactions, chemical bioaccumulation,
environmental flows, and freshwater inflows to estuaries.

Dr. Opdyke was a leading hydrologist and negotiator in two of the largest
permit applications in Texas in recent memory. The Lower Colorado River
Authority (LCRA) permit application negotiations spanned several years
and ultimately led to an agreement among all parties, which was
approved by the state regulatory agency. For a system operations
application by the Brazos River Authority (BRA), Dr. Opdyke developed a
novel statistical approach for identifying suitable instream flow
requirements across the basin. This ultimately led to a negotiated
settlement between Texas Parks and Wildlife Department (TPWD) and
BRA specific to environmental special conditions in the permit.

Dr. Opdyke takes particular pride in communicating technical methods
and results to stakeholders. He has taken a lead role in state and regional
stakeholder programs (e.g., Texas environmental flows and regional water
planning processes), communicated technical studies to independent
peer review panels (e.g., Lake Buchanan, Seneca River, and Colorado River
water quality modeling projects), presented at national and regional
conferences, organized and led workshops (e.g., Hydrology-based
Environmental Flow Regime [HEFR] training), and has published the
results of his work in peer-reviewed journals.
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Education

Ph.D., Environmental and Water
Resources Engineering, The
University of Texas at Austin, 2000

M.S., Environmental and Water
Resources Engineering, The
University of Texas at Austin, 1996

B.S., Civil Engineering
(environmental concentration),
Virginia Polytechnic Institute and
State University, 1994

Licenses/Certifications
Professional Engineer, State of Texas,
No. 92528

Work History
Anchor QEA, LLC, Managing
Engineer, 2014 to present

Anchor QEA, LLC, Senior Engineer,
2012t0 2013

Texas Parks and Wildlife
Department, Natural Resources
Specialist IV, 2011 to 2012

Texas Parks and Wildlife
Department, Program Specialist V,
2007 to 2011

Texas Parks and Wildlife
Department, Program Specialist lll,
2005 to 2007

Quantitative Environmental
Analysis, LLC, Senior Project
Engineer, 2003 to 2005

Quantitative Environmental
Analysis, LLC, Senior Graduate
Engineer, 2002 to 2003

Quantitative Environmental
Analysis, LLC, Graduate Engineer,
2000 to 2001

The University of Texas at Austin,
Research Assistant, 1994 to 2000

Camp Dresser & McKee, Co-operative
Education Student, 1991 to 1992



Project Experience

Representative Projects at Anchor QEA

Texas Water Development Board
Austin, Texas

Dr. Opdyke managed the team that evaluated existing inflow
standards for Matagorda and Lavaca bays based on an extension and
update to datasets that could now be extended through the recent
drought. The project focused on evaluating oyster health, marsh
productivity, hydrodynamic and salinity modeling, and evaluating
the current bay health with respect to inflow standards. The result
was a recommendation that a freshet component be considered as
an additional inflow standard for the bays.

Lower Colorado River Authority
Austin, Texas

Dr. Opdyke helped to build and calibrate a water quality model of
Lake Buchanan, the first of the Highland Lakes in the Lower Colorado
River Basin (Texas). The model is a two-dimensional, time-varying
implementation of CE-QUAL-W2, a state-of-the-art model developed
by the U.S. Army Corps of Engineers. He led the calibration effort and
implemented changes to the model code to reflect long-term
nutrient enrichment of the sediments in Lake Buchanan. Dr. Opdyke
and Anchor QEA staff applied the model to evaluate land use
practices, non-point source controls, and an existing point source
discharge ban.

Lower Colorado River Authority
Austin, Texas

Dr. Opdyke assisted with the extension and validation of a previously
constructed and calibrated water quality model of Lake Travis. The
model, which Anchor QEA staff previously built to run through 2006,
has now been updated through September 2012. This intervening
period was characterized by record low inflows and near record low
lake levels, serving as a unique test of the model calibration. Without
adjusting any calibration parameters, the model provided a
satisfactory fit to data collected during extreme drought conditions
and was accordingly determined to be validated.

Ports of Los Angeles and Long Beach
Los Angeles, California

Dr. Opdyke is contributing to the development of sampling plans,
data analysis, and a three-dimensional fate and transport model for
the combined Ports of Los Angeles and Long Beach. His roles include
management of data analysis and modeling tasks, leadership on
technical decisions, presentations at stakeholder meetings, and
contributions to program strategy and direction. Model results will
be used in conjunction with a bioaccumulation model to support the
development of a total maximum daily load (TMDL) for
polychlorinated biphenyls (PCBs) and DDT.

Lower Colorado River Authority
Austin, Texas

Dr. Opdyke designed and led the implementation of a water quality
sampling work plan to collect data to calibrate a QUAL-TX model for
the lower Colorado River (Austin to Matagorda Bay, Texas). He led
the development and calibration of the QUAL-TX model, provided
technical support for parallel watershed and reservoir models, and
assisted with design of diel dissolved oxygen and dye tracer studies.
Dr. Opdyke was the technical lead on quantification of nutrient loads;
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Project Experience

linkage of watershed, river, and reservoir models; and development
of sensitivity and uncertainty algorithms. He presented study
progress to internal staff, technical advisory groups, and a science
review panel. He authored plans, costs, and schedules for both
existing and future work and was the primary author of the original
scope, schedule, and budget for a companion study to evaluate
impacts and benefits of the proposed water project on the ecological
health and productivity of Matagorda Bay. Dr. Opdyke managed the
study plan phase of this project, was the primary point of contact for
the client, and assisted with the development of a hydrodynamic
model of Matagorda Bay.

Lower Colorado River Authority
Austin, Texas

Dr. Opdyke assisted the client with data analysis, trend evaluation,
process identification, and model development. He was the primary
author of the Lake Travis Phase | model code, including hydraulic and
water quality processes, and coordinated efforts related to model
development with the client and subcontractors. He assisted with
model calibration and documentation and authored the scope,
budget, and schedule for Phase Il monitoring (including storm
events) and modeling (CE-QUAL-W2) efforts. Dr. Opdyke assisted
with parallel plans for watershed modeling (Soil and Water
Assessment Tool [SWAT]).

Onondaga County Department of
Water Environment Protection
Syracuse, New York

Dr. Opdyke coordinated the construction and integration of a
complex water quality model with distinctive characteristics,
including stratification due to thermal and chemical heterogeneity;
close coupling to a hypereutrophic lake; the invasion of zebra
mussels (an exotic species); a nearby large metropolitan area; and
enriched sediments. He was responsible for programming and
testing all model linkages, including hydrodynamics (Environmental
Fluid Dynamics Code [EFD(]), water column kinetics, sediment
fluxes, and zebra mussels. He developed the sediment flux
submodel and pre- and post-processor user interfaces and calibrated
the water quality model to a 7-year dataset. Dr. Opdyke authored
several sections of the model documentation and presented the
results and conclusions to a peer review panel.

Florida Department of
Environmental Protection
Central Florida

Dr. Opdyke developed a BATHTUB model of 11 lakes in Central
Florida, which was used by the Florida Department of Environmental
Protection for the quantification of TMDLs for nutrients. He
managed this project for Quantitative Environmental Analysis, LLC
(QEA; now Anchor QEA, LLC), authored the report, and was the
primary point of contact for client.

Oklahoma Farm Bureau
Fort Cobb, Oklahoma

Dr. Opdyke critically reviewed the state’s phosphorus TMDL,
including watershed (SWAT) and water quality (EFDC) modeling
aspects. He provided technical support to Oklahoma Farm Bureau
members and worked with the Bureau to submit comments.
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Project Experience

Representative Projects at Texas Parks and Wildlife Department

Dr. Opdyke was the originator and lead developer of the HEFR
statistical package. He worked with the support of the statewide
Science Advisory Committee (SAC) to develop the HEFR framework
and a Microsoft Excel add-in. He managed the original writing of the
code and personally cleaned up and reorganized the code. He
arranged and led two workshops on the methodology, wrote the
majority of the original text of the SAC Hydrologic Methods Report,
created an online survey, and improved HEFR based on scientific and
stakeholder input. He worked closely with all seven Texas Basin and
Bay Expert Science Teams (BBESTSs), six of which used HEFR as the
foundation for their recommendations, and served as the primary
hydrologist for three BBESTs (Guadalupe-San Antonio, Nueces, and
Brazos). Dr. Opdyke greatly expanded and assumed caretaker
responsibilities for the Flow Regime Application Tool (FRAT), which
has been used by all BBESTs and Basin and Bay Area Stakeholder
Committees.

Texas

Dr. Opdyke participated in a multi-year negotiation related to
instream flow requirements for a large and innovative water right

Brazos River, Texas based on system optimization of existing reservoirs. He led the
development of the computational method that formed the basis for
these requirements. This computational method ultimately led to
HEFR. He wrote much of the original instream flow requirements
permit language that was subsequently incorporated into the draft
permit by the Texas Commission on Environmental Quality (TCEQ).
The TPWD ultimately reached a negotiated settlement with the
Brazos River Authority.

Dr. Opdyke participated in a multi-year negotiation related to
environmental flow requirements for a large water right involving

Colorado River, Texas proposed off-channel storage near the lower Colorado River (Texas).
He worked closely with LCRA consultants and staff to develop an
accounting model with both instream flow and freshwater inflow
requirements. All parties reached a negotiated settlement with
LCRA. The TCEQ commission awarded the permit using the
negotiated settlement language.

Dr. Opdyke coordinated involvement of 16 TPWD staff in the regional
water planning process and served as the TPWD non-voting

Texas representative for the Brazos G Planning Group. He authored and
managed agency comment letters on state and regional water plans.
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Emily Chen, P.E.

Senior Engineer

Emily Chen’s work has focused on data analyses and modeling of water
quality in surface water systems as well as the fate of organic
contaminants. Ms. Chen has extensive experience in modeling and
analyzing water quality and contaminant fate and transport using several
programming languages, various U.S. Environmental Protection Agency-
approved models, and Geographical Information System (GIS)
applications. As Project Manager for Phase 4 of the Lower Colorado River
Environmental Models (CREMs) Project, she led the development of a
linked watershed-water quality model focusing on nutrient and sediment
fate and transport into and within Lake Buchanan. This work builds upon
her experience in previous phases of the CREMs Project where she led the
analyses and modeling of chlorophyll-a and other water quality
constituents.

Her recent projects include the development of a conceptual site model
(CSM) for polychlorinated biphenyls (PCBs) and DDTs in Los Angeles and
Long Beach Harbor waters. The CSM included the quantification of the
sources and sinks of the chemicals through the usage of data, literature,
and professional judgment. The purpose of the work was to guide data
collection and chemical fate modeling efforts by identifying the dominant
processes.

Ms. Chen has broad experience working on surface water projects,
including detailed database management and analyses, development of
river and reservoir water quality models, contaminant fate and transport
assessment, technical writing and presentations, and project
management. She has provided technical support for the development,
validation, and calibration of numerous models, including CE-QUAL-W2,
QUAL-TX, and in-house bioaccumulation modeling of fish. Ms. Chen has
also developed and maintained large environmental databases. She
enjoys collaborating on challenging projects and sharing knowledge with
clients and co-workers.

Project Experience

Education

M.Eng., Environmental and Water
Quality Engineering, Massachusetts
Institute of Technology, 1999

B.S., Environmental Engineering
Science, Massachusetts Institute of
Technology, 1998

Licenses/Certifications
Professional Engineer, State of Texas,
No. 102650

Professional Engineer, State of
New Jersey, No. 24GE04551500

Work History
Anchor QEA, LLC, Senior Engineer,
2009 to present

Quantitative Environmental
Analysis, LLC, Senior Project
Engineer, 2006 to 2009

Quantitative Environmental
Analysis, LLC, Project Engineer, 2001
to 2005

Quantitative Environmental
Analysis, LLC, Engineer, 1999 to 2000

University of Rhode Island, Graduate
School of Oceanography, Summer
Research Fellow, 1997

Woods Hole Oceanographic
Institution, Intern, 1996

Wallkill River National Wildlife
Refuge, Intern, 1995

As Project Manager, Ms. Chen oversaw Phase 4 of the Lower
Colorado River Authority (LCRA) CREMs Project for the development
of watershed and lake water quality models for Lake Buchanan. She

Lower Colorado River Authority
Austin, Texas

was responsible for managing the project budget and schedule,
coordinating with other consultants collaborating on the project,

and interacting with the client. Ms. Chen was heavily involved with
the development of the lake water quality model and its application

to future scenarios.
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Project Experience

Lower Colorado River Authority
Austin, Texas

Ms. Chen served as Technical Lead for the development of a water
quality model for Phase 3 of the LCRA CREMs Project for Lake Marble
Falls. She was responsible for the analysis of site-specific hydrologic
and water quality data, model development and calibration of the
CE-QUAL-W2 water quality model, and development of scenarios to
evaluate potential effects on eutrophication in the future due to
possible increases in nutrients to the lake.

Lower Colorado River Authority
Austin, Texas

Ms. Chen provided technical support for the development,
validation, and calibration of CE-QUAL-W2 for Phase 2 of the LCRA
CREMs Project for Lake Travis. She led the scenario simulations for
the lake model, performed data analyses, and wrote sections of the
model documentation report and the technical memorandum
describing the scenario results. Scenarios focused on increases in
point source discharges and urbanization as well as nutrient and
organic loadings from upstream and their possible impacts on
summer chlorophyll-a concentration in surface waters. Changes in
chlorophyll-a concentration are linked to changes in nutrients such
as phosphorus and nitrogen, an excess of which can lead to
eutrophication. In addition, the water quality model could
potentially be applied to the development of site-specific nutrient
criteria for Lake Travis.

Lower Colorado River
Authority/San Antonio Water System
Austin, Texas

Ms. Chen was the Technical Lead for water quality modeling of the
Colorado River below Austin, Texas, for the LCRA-San Antonio Water
Systems (SAWS) Water Project (LSWP), a proposed inter-basin water
supply project. She was responsible for leading the sensitivity and
uncertainty analyses of the QUAL-TX model and coordinating these
analyses for two other water quality models developed by the
Anchor QEA Team. She updated the model calibration, performed
model projections using estimates of future flow regimes to predict
impacts on dissolved oxygen, and wrote sections of the report on
future scenarios. Ms. Chen participated in client meetings and
presented results to an expert review panel.

Lower Colorado River
Authority/San Antonio Water System
Austin, Texas

Ms. Chen developed a work plan for the collection of field data
during a low-flow warm weather period to verify and validate the
Diel Dissolved Oxygen Model developed by the LSWP Water Quality
Team for the Colorado River below Austin, Texas. Her field study
design involved development of field condition criteria to trigger the
sampling program, selection of sampling locations and frequency of
measurement, and selection of water quality parameters to be
measured by a laboratory. Her work plan execution included
pre-event coordination with the field team and oversight in the field.
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Project Experience

Lower Colorado River
Authority/San Antonio Water System
Austin, Texas

Ms. Chen served as Technical Lead for an analysis of the amount of
water that the South Texas Project (STP) would have the opportunity
to divert from the Colorado River in the future if the LSWP is
implemented. She reviewed permits and contracts for restrictions on
STP water quantity and authored the technical memorandum
describing the analysis and results.

Land Trust for the Mississippi Coastal
Plain
Biloxi, Mississippi

Ms. Chen investigated nutrient inputs to Rotten Bayou in order to
recommend best management practices for controlling nutrients
from non-point sources in the watershed. She researched various
applicable nutrient target and thresholds, evaluated watershed and
land use data, and authored a summary report.

Ports of Los Angeles and Long Beach,
Los Angeles, California

Ms. Chen documented the CSM developed for PCBs and DDTs in
Los Angeles and Long Beach Harbor waters in a technical
memorandum. The CSM included the quantification of sources and
sinks of chemicals through the usage of data, literature, and
professional judgment. The purpose of the work was to guide data
collection and chemical fate modeling efforts by identifying the
dominant processes.

Maryland Environmental Service
Baltimore, Maryland

Ms. Chen estimated masses of total nitrogen and total phosphorus
that may be released during the placement of dredged sediment
into a Confined Aquatic Disposal cell to be constructed. These
nutrient masses were quantified using elutriate data and were then
compared to loadings in the Chesapeake Bay total maximum daily
load (TMDL) as well as in local permit allocations.

Faegre Baker Daniels LLP
Minneapolis, Minnesota

Ms. Chen supported the development of a rebuttal to an expert
report claiming that a pumped groundwater discharge was
degrading water quality in Lake Calhoun. Her work included
evaluation of phosphorus and chlorophyll-a data for Lake Calhoun
and nearby lakes to understand temporal and vertical patterns and
the time frame of hypoxia.

Alcoa, Inc.
Massena, New York

Ms. Chen managed an extensive database—including sediment,
water, resident fish, river flow, semi-permeable membrane devices,
mussel, benthic community, pelagic community, outfall discharges,
climate, and various one-time studies—and GIS. She created a data
management system to efficiently add routinely collected data to the
database. For pilot studies, Ms. Chen coordinated transfer of
information from the field crew and laboratory and developed a
system to report results in a user-friendly format to stakeholders on a
daily basis. She also coordinated and performed yearly data
verifications on the databases. Ms. Chen created and released an
annual CD-ROM of the updated project database, metadata, and
customized GIS project.
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Project Experience

Review of Federal and Texas
Regulations Applicable to
Beneficial Use of Coal Ash in

Construction Materials
Confidential client
Texas

Ms. Chen co-authored a white paper summarizing federal and Texas
regulations applicable to the beneficial use of coal ash in
construction materials. This project involved researching and
reviewing relevant statutes and guidance documents, comparing
leachability data to standards, and recommending next steps to the
client.
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Jill Oliver, GISP

Project Manager

Jill Oliver is a Project Manager at Anchor QEA in the Data Solutions Group
and Environmental Sciences discipline. She leads an interdisciplinary
team of eight GIS analysts and oversees the implementation and

Education
M.S. (sin thesis), Geology, North
Carolina State University

management of Anchor QEA’s Enterprise geographic information systems  B.S., Geology, University of North

(GIS). She has 17 years of research and consulting experience utilizing GIS
in the environmental arena for natural resource data collection,
geodatabase management and design, site characterization,
environmental and transportation planning, multi-year habitat and
baseline monitoring, and multi-year remedial investigation/feasibility
study (RI/FS) projects. She has provided technical expertise for the
planning, development, and delivery of complex geodatabases;
development and deployment of Server for ArcGlS; development and
management of ArcPad field data collection; and development of
advanced spatial analysis tools integrating Python programming.

Project Experience

U.S. Bureau of Reclamation
California

Carolina, 1997

B.S., Criminal Justice, University of
North Carolina, 1991

Licenses/Certifications
Geologist in Training, State of
Washington

Geologist in Training, State of
North Carolina

Member, Urban and Regional
Information Systems Association
(URISA)

Member, Sigma Gamma Epsilon

Work History
Anchor QEA, LLC, Managing GIS
Analyst, 2010 to present

Perteet, Inc., GIS Team Manager,
2007 to 2010

HDR, Inc., Senior GIS Analyst, 2005 to
2007

Parsons Transportation Group,
GIS Manager, 2004 to 2005

Lockheed Martin Services, Inc.,
GIS Analyst, 2000 to 2003

Ms. Oliver is the GIS Project Manager for the development of a
standalone GIS desktop application that provides custom data
import tools, visualization, and reporting for the Trinity River
Restoration Program. This two-dimensional (2D) hydrodynamic-
based logic modeling GIS interface assists scientists with habitat
restoration prioritization and site selection. Ms. Oliver is responsible
for budget and timelines and working with the client for tool needs.
She also developed a user workshop, developed the user manual,
and assists with overall quality control and tool deployment.
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Project Experience

Confidential Client
Confidential Location

Ms. Oliver is the GIS lead for this multi-million dollar project,
managing GIS analysis, GIS task budgets, centralized Enterprise GIS,
internet GIS mapping, and GIS document and map production. She
collaborates with environmental scientists, engineers, and
stakeholders throughout the RI/FS process, which includes data
collection, data analysis, and reporting. All spatial data go through
her team for efficient and centralized communication GIS. She also
deploys GIS web maps and internet mapping tools for the project,
supporting both Anchor QEA and the client for more streamlined
and efficient communication.

Washington State Department of
Transportation
Bellevue, Washington

Ms. Oliver served as the GIS manager for the Washington State
Department of Transportation (WSDOT) I-405 Corridor Program. She
established GIS as a core function for the corridor office; coordinated
GIS protocol, consistency, and standards for the project office; and
worked with traffic engineers, transportation planners,
environmental planners, environmental scientists, design engineers,
and CAD technicians to help coordinate and represent project
information. She also coordinated GIS data and information with
King and Snohomish counties and local municipalities along the
[-405 corridor. Ms. Oliver co-authored the WSDOT Environmental
Document Template Procedures (November 2006).

City of Sultan
Sultan, Washington

Ms. Oliver was the GIS task manager, working with the City of Sultan
Stormwater staff to import paper maps of their stormwater system to
GIS. She oversaw geodatabase development and design, budget,
quality assurance/quality control, and schedule.

City of Lake Stevens
Lake Stevens, Washington

Ms. Oliver was the GIS lead for the City of Lake Stevens
Comprehensive Plan Mapping. She worked with planning staff to
develop new zoning and land use maps after incorporation of new
Urban Growth Areas
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CONTENT ITEM 4: HISTORICALLY UNDERUTILIZED
BUSINESSES SUBCONTRACTING PLAN
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Rev. 02/12

HUB SUBCONTRACTING PLAN (HSP)

In accordance with Texas Gov't Code 82161.252, the contracting agency has determined that subcontracting opportunities are probable under this contract.
Therefore, all respondents, including State of Texas certified Historically Underutilized Businesses (HUBs) must complete and submit this State of Texas HUB
Subcontracting Plan (HSP) with their response to the hid requisition (solicitation).

NOTE: Responses that do not include a completed HSP shall be rejected pursuant to Texas Gov't Code §2161.252(b).

The HUB Program promotes equal business opportunities for economically disadvantaged persons to contract with the State of Texas in accordance with the goals
specified in the 2009 State of Texas Disparity Study. The statewide HUB goals defined in 34 Texas Administrative Code (TAC) §20.13 are:

e 11.2 percent for heavy construction other than building contracts,

e 21.1 percent for all building construction, including general contractors and operative builders contracts,
e  32.7 percent for all special trade construction contracts,

e  23.6 percent for professional services contracts,

e  24.6 percent for all other services contracts, and

e 21 percent for commodities contracts.

- - Agency Special Instructions/Additional Requirements - -

In accordance with 34 TAC §20.14(d)(1)(D)(iii), a respondent (prime contractor) may demonstrate good faith effort to utilize Texas certified HUBs for its
subcontracting opportunities if the total value of the respondent’s subcontracts with Texas certified HUBs meets or exceeds the statewide HUB goal or the agency
specific HUB goal, whichever is higher. When a respondent uses this method to demonstrate good faith effort, the respondent must identify the HUBs with which it
will subcontract. If using existing contracts with Texas certified HUBs to satisfy this requirement, only contracts that have been in place for five years or less shall
qualify for meeting the HUB goal. This limitation is designed to encourage vendor rotation as recommended by the 2009 Texas Disparity Study.

Eslﬂ“l RESPONDENT AND REQUISITION INFORMATION

a.  Respondent (Company) Name: Anchor QEA, LLC State of Texas VID #: 1911851322500
Point of Contact:  Elaine B. Darby Phone #: 512-306-9221
E-mail Address: Edarby@anchorgea.com Fax #: 512-306-9202
b. Isyour company a State of Texas certified HUB? [ - Yes -No
c. Requisiion# 580-16-RFQ0026 Bid Open Date: 03/31/2016
(mmiddiyyyy)
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Rev. 09/15

Enter your company’s name here: Anchor QEA, LLC Requisition #:  580-16-RFQ0026

SIS N[O)\E"H RESPONDENT's SUBCONTRACTING INTENTIONS

After dividing the contract work into reasonable lots or portions to the extent consistent with prudent industry practices, and taking into consideration the scope of work
to be performed under the proposed contract, including all potential subcontracting opportunities, the respondent must determine what portions of work, including
contracted staffing, goods, services, transportation and delivery will be subcontracted. Note: In accordance with 34 TAC §20.11, a “Subcontractor’ means a
person who contracts with a prime contractor to work, to supply commodities, or to contribute toward completing work for a governmental entity.

a. Check the appropriate box (Yes or No) that identifies your subcontracting intentions:
[1 - Yes, | will be subcontracting portions of the contract. (If Yes, complete Item b of this SECTION and continue to Item c of this SECTION.)

[2] - No, I will not be subcontracting any portion of the contract, and | will be fulfilling the entire contract with my own resources, including employees, goods,
services, transportation and delivery. (If No, continue to SECTION 3 and SECTION 4.)

b. List all the portions of work (subcontracting opportunities) you will subcontract. Also, based on the total value of the contract, identify the percentages of the contract
you expect to award to Texas certified HUBs, and the percentage of the contract you expect to award to vendors that are not a Texas certified HUB (i.e., Non-HUB).

HUBs Non-HUBs
Item # Subcontracting Opportunity Description feﬁce‘":f;g:e(f.tr . cm:;f:; to .Perf intzgfecf.tb . C?':&a:; to Percentage of the contract
HUBs with which you do not have HUBs with which you have a expected to be subcontracted
a continuous contract* in place |continuous contract* in place for to non-HUBs.
for more than five (5) years. i .
1 % % %
2 % % %
3 % % %
4 % % %
5 % % %
6 % % %
7 % % %
8 % % %
9 % % %
10 % % %
1 % % %
12 % % %
13 % % %
14 % % %
15 % % %
Aggregate percentages of the contract expected to be subcontracted: % % %

(Note: If you have more than fifteen subcontracting opportunities, a continuation sheet is available online at http:/window.state.tx.us/procurement/prog/hub/hub-subcontracting-plan/).

C. Check the appropriate box (Yes or No) that indicates whether you will be using only Texas certified HUBs to perform all of the subcontracting opportunities
you listed in SECTION 2, Item b.

[ - Yes (If Yes, continue to SECTION 4 and complete an “HSP Good Faith Effort - Method A (Attachment A)” for each of the subcontracting opportunities you listed.)
[ - No (If No, continue to Item d, of this SECTION.)

d. Check the appropriate box (Yes or No) that indicates whether the aggregate expected percentage of the contract you will subcontract with Texas certified HUBs
with which you do not have a continuous contract® in place with for more than five (5) years, meets or exceeds the HUB goal the contracting agency
identified on page 1 in the “Agency Special Instructions/Additional Requirements.”

[ - Yes (If Yes, continue to SECTION 4 and complete an “HSP Good Faith Effort - Method A (Attachment A)” for each of the subcontracting opportunities you listed.)
[ - No (If No, continue to SECTION 4 and complete an “HSP Good Faith Effort - Method B (Attachment B)” for each of the subcontracting opportunities you listed.)

*Continuous Contract: Any existing written agreement (including any renewals that are exercised) between a prime contractor and a HUB vendor,
where the HUB vendor provides the prime contractor with goods or service, to include transportation and delivery under the same contract for a
specified period of time. The frequency the HUB vendor is utilized or paid during the term of the contract is not relevant to whether the contract is
considered continuous. Two or more contracts that run concurrently or overlap one another for different periods of time are considered by CPA to
be individual contracts rather than renewals or extensions to the original contract. In such situations the prime contractor and HUB vendor are
entering (have entered) into “new” contracts.
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Rev. 09/15

Enter your company’s name here: Anchor QEA, LLC Requisition #:  580-16-RFQ0026

SISO(e\B¢] SELF PERFORMING JUSTIFICATION (if you responded “No” to SECTION 2, Item a, you must complete this SECTION and continue to SECTION 4.)

If you responded “No” to SECTION 2, Item a, in the space provided below explain how your company will perform the entire contract with its own employees,
supplies, materials and/or equipment, to include transportation and delivery.

Please see page 7, Section: Content Item 3

SI=1(o]\E AFFIRMATION

As evidenced by my signature below, | affirm that | am an authorized representative of the respondent listed in SECTION 1, and that the information and
supporting documentation submitted with the HSP is true and correct. Respondent understands and agrees that, if awarded any portion of the requisition:

e  The respondent will provide notice as soon as practical to all the subcontractors (HUBs and Non-HUBs) of their selection as a subcontractor for the awarded
contract. The notice must specify at a minimum the contracting agency’s name and its point of contact for the contract, the contract award number, the
subcontracting opportunity they (the subcontractor) will perform, the approximate dollar value of the subcontracting opportunity and the expected percentage of
the total contract that the subcontracting opportunity represents. A copy of the notice required by this section must also be provided to the contracting agency’s
point of contact for the contract no later than ten (10) working days after the contract is awarded.

®  The respondent must submit monthly compliance reports (Prime Contractor Progress Assessment Report — PAR) to the contracting agency, verifying its
compliance with the HSP, including the use of and expenditures made to its subcontractors (HUBs and Non-HUBs). (The PAR is available at
http://www.window.state.tx.us/procurement/prog/hub/hub-forms/progressassessmentrpt.xls).

e  The respondent must seek approval from the contracting agency prior to making any modifications to its HSP, including the hiring of additional or different
subcontractors and the termination of a subcontractor the respondent identified in its HSP. If the HSP is modified without the contracting agency’s prior approval,

respondent may be subject to any and all enforcement remedies available under the contract or otherwise available by law, up to and including debarment from all
state contracting.

e The respondent must, upon request, allow the contracting agency to perform on-site reviews of the company’s headquarters and/or work-site where services
are being performed and must provide documentation regarding staffing and other resources.

e TSN et = Elaine B. Darby Partner 3/31/2016

Signature Printed Name Title Date
(mm/ddlyyyy)

Reminder:

> If you responded “Yes” to SECTION 2, Items c or d, you must complete an “HSP Good Faith Effort - Method A (Attachment A)” for each of
the subcontracting opportunities you listed in SECTION 2, ltem b.

» If you responded “No” SECTION 2, Items ¢ and d, you must complete an “HSP Good Faith Effort - Method B (Attachment B)” for each of
the subcontracting opportunities you listed in SECTION 2, ltem b.
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CONTENT ITEM 5: OWNERSHIP OF BUSINESS ENTITY

Anchor QEA, LLC, does not have any owners with 25% or more ownership shares. Elaine B. Darby,
Partner and Principal Engineer, is an owner and has authority to submit this Statement of
Qualifications on behalf of Anchor QEA, LLC.
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CONTENT ITEM 6: TECHNICAL APPROACH
Proposed Approach

The Nueces River and Corpus Christi and Baffin Bays Basin and Bay Area Stakeholder Committee
(BBASC) wants to understand how nutrients impact the ecological health of Nueces Bay and how
these dynamics may have changed since pre-development. For this study, nutrient loadings will be
evaluated in context of the system nutrient budgets for pre-development and present conditions
accounting for nutrient sources and sinks into and out of Nueces Bay. The 2015 Watershed Study—
Nueces Watershed Pre- and Post-Development Nutrient Budgets (HDR 2015)—estimated nutrient
concentrations and loads throughout the Nueces River watershed. We will incorporate this
information as one component of the nutrient budgets for Nueces Bay. Additional components will
include estimates of local watershed inputs, groundwater inputs, municipal and industrial point
source discharges, tidal exchanges, wet deposition, dry deposition, burial, and biochemical reactions
such as denitrification. Efficiencies for this project will be gained through access to databases,
compilations of information, and nutrient loading calculations from the 2015 Watershed Study.

The Study Report will include quantitative estimates of each of the identified components of the
nutrient budget. Estimated changes from pre-development to present conditions will be
highlighted and discussed. Insights drawn from this evaluation will provide the BBASC with a better
understanding of the historical and current influence of nutrients on ecological health and
productivity. Such an understanding can be used to help guide recommendations for changes to
the freshwater inflow standards, discharge of municipal wastewater treatment plant (WWTP)
effluent, and other management options related to nutrients. Given the BBASC's desire to
understand pre-development conditions and the inherent limitations in pre-development data, an
alternative, paleolimnological approach for understanding the pre-development ecology of Nueces
Bay will be investigated. Findings and possible recommendations for future work will be provided.

Our approach for developing nutrient budgets for Nueces Bay includes the following tasks:

Compilation and Review of Available Data

Development of Conceptual Site Models

Estimation of Nutrient Budgets for Pre-development and Present Conditions Based on
Conceptual Site Models

Recommendation for Assessing Pre-development Conditions
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Compilation and Review of Available Data

Objective: Review existing information and data compilation

Deliverables: Final databases and a data compilation summary to be provided at the completion of
the project

Estimated Time Frame: 1 month

To complete a nutrient budget for Nueces Bay, several datasets (or estimates) are required and include:

+ Watershed inflows and nutrient concentrations

« Precipitation and nutrient concentrations in rainfall

«  WWTP and industrial discharges (flows and nutrient concentrations)
« Land use (pre-development and present)

« Groundwater flow and nutrient concentrations

« Tidal exchange volumes and nutrient concentrations

« Direct deposition

+ Sediment burial rates

+ Denitrification rates

« Nitrogen fixation rates

Guidance on many of these components will be obtained from the literature (e.g., Brock 2001; Breier
et al. 2004; Yoon and Benner 1992). For the watershed and WWTP inputs, in order to facilitate
efficient transfer of information as a continuation of the 2015 Watershed Study, delivery of the
databases and information compiled during that study is necessary. Our Data Solutions Group is
highly experienced with third-party databases and effectively bringing those databases and sources
in-house.

Tidal exchanges with Corpus Christi Bay and estimates of nutrients in those exchanges are also
required. TWDB has agreed to extract and provide tidal exchange volumes from the existing
TXBLEND model of Nueces and Corpus Christi bays.

The provided datasets will be inventoried and compared to data needed to complete the nutrient
budgets based on the CSM for Nueces Bay developed in Task 2. A literature survey will be conducted
to identify studies that can support the development of the CSM in Task 2 and quantify key elements
of the nutrient budgets in Task 3.

Development of Conceptual Site Models

Objective: Establish a conceptual framework to guide the development of nutrient budgets

Deliverable: Graphical depiction of nutrient sources and sinks and their relative magnitude to be
included in the Report

Estimated Time Frame: Updated throughout project
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A nutrient-focused CSM is a conceptual framework for understanding and prioritizing nutrient
sources and sinks in a defined system. A CSM for a waterbody can be communicated graphically
with “in” and “out” arrows depicting expected sources and sinks of nutrients.

The following figures provide an initial representation of a nutrient CSMs for Nueces Bay of our
understanding of pre-development and present conditions of relevant sources and sinks. As the
project proceeds, arrow sizes representing relative magnitudes of nutrient loadings will be adjusted
and sources and sinks may be added or eliminated from the CSM as loadings and uncertainties are
quantified.

Pre-development (Prior to Creation of Choke Canyon Reservoir)

Present
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This task will focus on identifying and prioritizing nutrient sources and sinks through data analyses,
literature review, and applying best professional judgment. Primary sources and sinks will be
identified as having a substantial impact on nutrient budgets, and secondary sources and sinks will
be those that do not. Accordingly, primary sources and sinks will be quantified in further
evaluations, and secondary sources and sinks will not. In addition, during the development of the
CSMs, nutrient species will be considered for inclusion in the nutrient budgets. Nitrogen and
phosphorus species and their relative importance to productivity varies in freshwater and marine
environments. Nitrogen has been recognized as one of the most important limiting nutrients in
estuaries where it has been demonstrated to limit algal biomass production, and typically, more
significantly at higher salinities (USEPA 2001). As part of the Rincon Bayou Demonstration Project,
phosphorus was not found to be limited based on both N:P ratios and nutrient amendment studies
(USBR 2000). Therefore, as part of the CSM development, consideration through a literature review
and investigation of available data, may limit the nutrient budgets to Total Nitrogen (TN) unless
strong evidence and available data indicate a Total Phosphorus (TP) budget can be developed with
confidence and TP is an important contributor to the ecological health in Nueces Bay.

Estimating the different nutrient loads related to hydrologic changes due to upstream
impoundments and the 2001 Agreed Order will be included in the nutrient budgets. For instance,
the figure below shows flow exceedance curves for daily flows measured at U.S. Geological Survey
gage 08211000 Nueces River at Mathis before and after the creation and filling of Choke Canyon
Reservoir. The magnitude of the extreme flows is considerably lower after the creation and filling of
the reservoir and is likely a contributor to the change in nutrient loads reaching Nueces Bay.

Daily Flow at Nueces River near Mathis, Texas, Before and After Filling of Choke Canyon Reservoir
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The CSMs will build upon knowledge of hydrological changes and inflow management under pre-
development to present conditions and unique factors such as macro-detritus contributions and
exchange with Corpus Christi Bay.

Nutrient loads associated with the delivery and decay of macro-detritus are also of interest to the
Nueces BBASC. The 2015 Watershed Study did not find quantitative data on nutrient content that
would allow for an estimate of loadings to Nueces Bay from macro-detritus. In general, terrestrial
woody vegetation is low in nutrients (Wetzel 2001). Those portions of terrestrial vegetation that are
relatively high in nutrients (e.g., leaves) tend to decompose fairly rapidly, releasing organic and
inorganic nutrients in dissolved form (Wetzel 2001). We will conduct a literature search for existing
data on macro-detritus and, based on the estimated magnitude and uncertainty, determine if this
source is likely to be a meaningful component of the riverine loads. If so, an estimate will be
included in the CSM and nutrient budgets.

Nutrient exchanges between Nueces Bay and Corpus Christi Bay must be considered. Brock (2001)
found that TN loads exiting Nueces Estuary to the Gulf of Mexico far exceeded loads entering the
estuary from the Gulf of Mexico. This is corroborated by the Santschi and Yeager (2004) study on
terrestrial and marine sediment sources for the Nueces Estuary. TWDB has agreed to provide long-
term average tidal exchanges from the Nueces Estuary TxBLEND model for the interface between
Nueces Bay and Corpus Christi Bay. This flow information will be combined with water column
nutrient data (e.g., Montagna and Palmer 2012) to estimate the net flux of nutrients to/from Nueces
Bay via tidal flows. Pre-development and present condition loading uncertainties associated with
tidal exchanges will be identified during the CSM development based on literature review and
available data.

The CSMs will provide the basis for the quantification of the nutrient budgets.

Estimation of Nutrient Budgets for Pre-development and Present
Conditions Based on Conceptual Site Models

Objective: Develop quantitative nutrient budgets for Nueces Bay based on best available data
and information for moderate flow years and covering pre-development and present conditions

Deliverable: Project Report

Estimated Time Frame: 6 months

A nutrient budget is an accounting of nutrient sources and sinks for a specific water body and can be
used to evaluate impacts of system alterations. The key system alteration to be evaluated for this
project is the damming of the Nueces River in 1982 to create Choke Canyon Reservoir, which filled by
1986 (2015 Watershed Study). Nutrient budgets for Nueces Bay will be developed pre- and post-
creation and filling of Choke Canyon Reservoir (i.e., pre-development and present conditions).

Components of a nutrient budget will all be quantified as annual fluxes (mass) so that relative
comparisons can be made. Nutrient budgets will be based on moderate flow years. For efficiency in
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completing this project, the following general approach will be followed for developing nutrient
budgets for Nueces Bay:

1. Using the CSMs as the guide, leverage information from existing studies to quantify important
sources and sinks. Document values for sources and sinks. Separate pre-1986 and post-1986
values, where possible

2. Forimportant sources and sinks, review additional literature sources and data coverage for time
periods of interest, calculate loadings, and estimate uncertainties associated with the nutrient
loadings. Separate pre-1986 and post-1986, where possible. Use professional judgment as
needed.

An example of our approach for quantifying components of a TN budget is described below.
Based on an initial literature review of site-specific studies (Brock 2001; Breier et al. 2004), the
following sources and sinks are important to a nitrogen nutrient budget for Nueces Bay:

SOURCES SINKS

Exchange with Corpus Christi Bay
+ Denitrification
Nitrogen burial

+ Municipal and industrial discharges
« Gaged streams

+ Ungaged streams

« Wet deposition (precipitation)

+ Drydeposition

« Nitrogen fixation

« Groundwater discharge

Nutrient fluxes for each of these processes will be estimated based on data, literature (including local
studies), and professional judgment. The following is a description of each source and sink and our
proposed methods for quantifying each pre-development and present flux. Several of the data
sources are based on an existing nitrogen budget for the Nueces Estuary (Brock 2001); literature
sources will be reviewed during the project to supplement the information below.

Wastewater Treatment Plants. Effluents from WWTPs serve as point sources to a waterbody. The
domestic and industrial WWTP discharge data compiled as part of the 2015 Watershed Study will be
used to find effluent volume and nitrogen concentrations for WWTPs discharging to Nueces Bay and
its watersheds not included under Gaged streams below. Where data are lacking, literature values
will be used (e.g., Armstrong and Ward 1998). Pre-development and present conditions values will
be determined based on measurement dates.

Gaged streams. Gaged inflow load is the nutrient load from watersheds calculated using measured
streamflow for tributaries combined with estimates of instream nutrient concentrations. Table 8-4 of
the 2015 Watershed Study presents the post-1986 loading of TN for Nueces River at Mathis; the value
during average flow conditions will be used in the nitrogen budget. The 2015 Watershed Study and
literature sources will be reviewed to determine the best approach for estimating the pre-1986
loading at Mathis.
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Ungaged streams. Ungaged inflow load is the nutrient load determined from flow estimates from
ungaged watersheds combined with estimated runoff nutrient concentrations. The

U.S. Environmental Protection Agency ecoregional water quality reference conditions or Event Mean
Concentrations obtained from the literature would be used for runoff concentrations. Ungaged
watersheds include those along the northern and southern shores of Nueces Bay and the watershed
feeding into the Nueces River between Mathis' and Nueces Bay, including the tidal segment of the
Nueces River. Estimated flows for these areas will be obtained from TWDB's Texas Rainfall-Runoff
(TXRR) model. Hydrological data from TxRR are available starting from 1977. Values from 1977 to
1986 will be evaluated to determine if there is a meaningful change in runoff from pre-development
to present condition flows.

Wet deposition. Wet deposition is the process by which nutrients enter a waterbody via rainfall
directly atop the surface of the waterbody. It will be calculated as the product of nitrogen
concentration in rainfall, precipitation rate, and surface area of Nueces Bay. The nutrient
concentration in rainfall will be obtained from the National Atmospheric Deposition Program; data
from sites at Beeville and Corpus Christi will be evaluated. Pre- and post-development values will be
determined based on measurement dates.

Dry deposition. Dry deposition is the process by which nutrients attached to particles settle to the
water surface by gravity and/or air currents. Dry deposition will be assumed to be 60% of wet
deposition (Brock 2001), unless other literature indicates otherwise.

Nitrogen fixation. Nitrogen fixation is the process by which atmospheric nitrogen is converted to
ammonia. In a waterbody, blue-green algae (also known as cyanobacteria) can fix nitrogen. In the
nutrient budget, nitrogen fixation will be based on literature values (e.g., Gardner et al. 2006;
Bruesewitz et al. 2013; Howarth et al. 1988), combined with data describing the abundance of blue-
green algae in Nueces Bay. The same value will be assigned in the pre-development and present
budgets, pending the literature review.

Groundwater discharge. Groundwater discharge can transport dissolved nutrients into a
waterbody via subsurface flow. In the nutrient budget, groundwater discharge rates and dissolved
nitrogen concentrations will be based on literature values (e.g., Breier et al. 2004). A review of
monitoring data from state monitoring wells in the area will be completed to determine if a
noticeable difference or trend is apparent in the groundwater nutrient concentrations before and
after 1986.

Tidal exchange. Tidal exchange is the process by which tides exchange water, in this case between
Corpus Christi Bay and Nueces Bay. Nitrogen fluxes will be calculated as the product of the average
tidal exchange between Nueces Bay and Corpus Christi Bay, water column nitrogen concentration
differences between Corpus Christi Bay and Nueces Bay, and a nitrogen entrainment rate. TWDB has
committed to providing the necessary water volumes from TxBLEND, TWDB’s hydrodynamic and
salinity transport model for the Nueces Estuary. A nitrogen entrainment rate of 5% from Brock (2001)

! Per the 2015 Watershed Study, Mathis was the most downstream location at which nutrient loadings were estimated
because stations at Bluntzer and Calallen lacked complete data, particularly for instantaneous flow and concentration.

TWDB Contract No. 1600012015
Exhibit A, Page 32 of 36



will be used, pending review of other literature. Pre-development and present values will be based
on the availability of nitrogen data to quantify these conditions.

Denitrification. Denitrification is the process by which nitrate is converted to gaseous nitrogen,
which then exits the waterbody. Typically, this process is performed by bacteria under anoxic
conditions, such as that found in the sediments. Denitrification will be based on measurements in
Nueces Bay and Corpus Christi Bay sediments in October 1988 and January and May 1989 by Yoon
and Benner (1992). The same value will be assigned for both pre-development and present
condition budgets, unless the literature review uncovers more suitable values.

Nitrogen burial. Nitrogen burial is the process by which deposition atop the sediment bed covers
up underlying nitrogen mass, making the nitrogen no longer accessible for nutrient cycling. The
depth at which inaccessibility occurs is typically below the top few centimeters of sediment in which
benthic biota are active. Sediment burial will be calculated as the product of sedimentation rate and
mass of nitrogen that moves at that rate below a 10-centimeter depth threshold using values from
Brock 2001. Literature will be reviewed to estimate pre-development and present values for
sediment burial rates (Hill et al. 2014).

Nutrient budgets may fluctuate depending on the season. Where data are available, these variations
will be evaluated to generate an annual average value for each component of the budget.

The Report will document the methodologies used to create the nutrient budgets, include an
evaluation of differences between pre-development and present conditions, and incorporate a
discussion on possible causes for observed differences. In addition, uncertainty in the estimates of
sources and sinks in the nutrient budgets will be discussed in the Report. How uncertainty may
influence the project conclusions will also be examined.

Recommendation for Assessing Pre-development Conditions

Objective: Recommend additional study to help assess pre-development conditions
Deliverable: Summary included in the Report

Estimated Time Frame: 1 month

Due to the absence of extensive monitoring data, substantial uncertainty exists regarding nutrient
loads and the productivity of Nueces Bay under pre-development conditions. One approach to fill
this gap is with paleolimnological reconstruction, an investigation to aid in the reconstruction of past
environments in depositional waterbodies. In essence, markers of ecological condition (e.g.,
diatoms, which are a group of algal species that are often well preserved in sediments) are obtained
from sediment cores, which can be dated using Pb-210 or other radioisotopes. Because diatoms
have been shown to correlate well with salinity (Gaiser et al. 2004; Underwood et al. 1998) and
nutrients (Tropea et al. 2011), the paleolimnological reconstruction could be used to estimate
historical salinity and nutrient conditions (Wachnicka et al. 2013). Recently, Hill et al. (2014) obtained

TWDB Contract No. 1600012015
Exhibit A, Page 33 of 36



sediment cores from Nueces Bay. Although some cores were challenging to age-date, useful
information on deposition was obtained. More importantly, a paleolimnological investigation would
not need highly resolved age-dating; it would be sufficient to simply identify strata that are clearly
pre-development and to evaluate diatoms and other markers in those strata.

The final task of this proposal is to research the utility of such methods for determining
pre-development ecological conditions in Nueces Bay. Examples of success and failure in the
literature will be provided, along with an evaluation of the likelihood of success and what
information may be obtained. Findings and a possible path forward to implement such work in the
future will be provided.

Schedule

The following schedule is based on an anticipated start date of May 1, 2016, and contract completion
on August 31, 2017. Quarterly progress reports will be submitted no more than 30 days following
each state fiscal quarter. A Draft Report will be submitted to TWDB on or before June 30, 2017, and a
Final Report, with response to comments from TWDB, will be submitted on or before August 31,
2017.

Nutrient Budgets for Nueces Bay 2016 2017
May  Jun Jul Aug Sep Oct MNov Dec lJan Feb Mar Apr May Jun Jul  Aug

Contracting

Compilation and Review of Available Data
Development of Conceptual Site Models
Estimation of Nutrient Budgets

Recommendations for Assessing
Pre-Development Conditions

Quarterly Reports L 2 L ] * +
Draft and Final Reports * <

References
References for in-text citations are available upon request.
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EXHIBIT B

SCOPE OF WORK

The Nueces River and Corpus Christi and Baffin Bays Basin and Bay Area Stakeholder Committee
(BBASC) wants to understand how nutrients impact the ecological health of Nueces Bay and how
these dynamics may have changed since pre-development. For this study, nutrient loadings (i.e.,
sources and sinks) for Nueces Bay will be evaluated in context of the system nutrient budgets for pre-
development and present conditions. The 2015 Watershed Study—Nueces Watershed Pre- and Post-
Development Nutrient Budgets (HDR 2015)—estimated nutrient concentrations and loads throughout
the Nueces River watershed. We will incorporate this information as one component of the nutrient
budgets for Nueces Bay. Additional components to be considered will include local watershed inputs,
groundwater inputs, municipal and industrial point source discharges, tidal exchanges, wet deposition,
dry deposition, burial, and biochemical reactions such as denitrification.

The study report will include quantitative estimates of each of the primary components of the nutrient
budget. Estimated changes from pre-development to present conditions will be highlighted and
discussed. Insights drawn from this evaluation will provide the BBASC with a better understanding of
the historical and current influence of nutrients on ecological health and productivity. Such an
understanding can be used to help guide recommendations for changes to the freshwater inflow
standards, discharge of municipal wastewater treatment plant (WWTP) effluent, and other
management options related to nutrients. Given the BBASC’s desire to understand pre-development
conditions and the inherent limitations in pre-development data, an alternative, paleolimnological
approach for understanding the pre-development ecology of Nueces Bay will be investigated.

Findings and possible recommendations for future work will be provided.

This scope of work includes the following tasks: (1) compilation and review of available data; (2)
development of conceptual site models; (3) estimation of nutrient budgets for pre-development and
present conditions based on conceptual site models; (4) recommendation for assessing pre-
development conditions; and (5) documentation of study results in a final report.

Task 1 — Compilation and Review of Available Data
To complete a nutrient budget for Nueces Bay, several datasets (or estimates) are required and include:

Watershed inflows and nutrient concentrations

Wet deposition (precipitation) and nutrient concentrations in rainfall
WWTP discharges (flows and nutrient concentrations)

Land use (pre-development and present)

Groundwater flow and nutrient concentrations

Tidal exchange volumes and nutrient concentrations

Dry deposition

Sediment burial rates

Denitrification rates

Nitrogen fixation rates
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Guidance on many of these components will be obtained from the literature (e.g., Brock 2001; Breier
et al. 2004; Yoon and Benner 1992). For the watershed and WWTP inputs, we will obtain data from
HDR and online sources.

Tidal exchanges with Corpus Christi Bay and estimates of nutrients in those exchanges are also
required. TWDB has agreed to extract and provide tidal exchange volumes from the existing
TxBLEND model of Nueces and Corpus Christi bays.

The provided datasets will be inventoried and compared to data needed to complete the nutrient
budgets based on the conceptual site model (CSM) for Nueces Bay developed in Task 2. A literature
survey will be conducted to identify studies that can support the development of the CSM in Task 2
and quantify key elements of the nutrient budgets in Task 3.

Task 2 — Development of Conceptual Site Models

A nutrient-focused CSM is a conceptual framework for understanding and prioritizing nutrient sources
and sinks. A CSM for a waterbody can be communicated graphically with “in” and “out” arrows
depicting expected sources and sinks of nutrients.

The following figures provide an initial representation of nutrient CSMs for Nueces Bay of our
understanding of pre-development and present conditions of relevant sources and sinks. As the project
proceeds, arrow sizes representing relative magnitudes of nutrient loadings will be adjusted and
sources and sinks may be added or eliminated from the CSM as loadings and uncertainties are
quantified.
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Pre-development (Prior to Creation of Choke Canyon Reservoir)

Present

This task will focus on identifying and prioritizing nutrient sources and sinks through data analyses,
literature review, and applying best professional judgment. Primary sources and sinks will be
identified as having a substantial impact on nutrient budgets, and secondary sources and sinks will be
those that do not. Accordingly, primary sources and sinks will be quantified in further evaluations,
and secondary sources and sinks will not. In addition, during the development of the CSMs, nutrient
species will be considered for inclusion in the nutrient budgets. Nitrogen and phosphorus species and
their relative importance to productivity varies in freshwater and marine environments. Nitrogen has
been recognized as one of the most important limiting nutrients in estuaries where it has been
demonstrated to limit algal biomass production, and typically, more significantly at higher salinities
(USEPA 2001). As part of the Rincon Bayou Demonstration Project, phosphorus was not found to be
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limiting based on both N:P ratios and nutrient amendment studies (USBR 2000). Therefore, as part of
the CSM development, a literature review and investigation of data will be used to determine the
limiting nutrient (probably nitrogen) and the nutrient budget (Task 3) will focus on this nutrient.

Estimating the different nutrient loads related to hydrologic changes due to upstream impoundments
and the 2001 Agreed Order will be included in the nutrient budgets. The CSMs will build upon
knowledge of hydrological changes and inflow management under pre-development to present
conditions and unique factors such as macro-detritus contributions and exchange with Corpus Christi
Bay.

Nutrient loads associated with the delivery and decay of macro-detritus are also of interest to the
Nueces BBASC. The 2015 Watershed Study did not find quantitative data on nutrient content that
would allow for an estimate of loadings to Nueces Bay from macro-detritus. In general, terrestrial
woody vegetation is low in nutrients (Wetzel 2001). Those portions of terrestrial vegetation that are
relatively high in nutrients (e.g., leaves) tend to decompose fairly rapidly, releasing organic and
inorganic nutrients in dissolved form (Wetzel 2001). We will conduct a literature search for existing
data on macro-detritus and, based on the estimated magnitude and uncertainty, determine if this source
is likely to be a meaningful component of the riverine loads. If so, an estimate will be included in the
nutrient budgets.

Nutrient exchanges between Nueces Bay and Corpus Christi Bay must be considered. Brock (2001)
found that Total Nitrogen (TN) loads exiting Nueces Estuary to the Gulf of Mexico exceeded loads
entering the estuary from the Gulf of Mexico. This is corroborated by the Santschi and Yeager (2004)
study on terrestrial and marine sediment sources for the Nueces Estuary. TWDB has agreed to provide
long-term average tidal exchanges from the Nueces Estuary TXBLEND model for the interface
between Nueces Bay and Corpus Christi Bay. This flow information will be combined with water
column nutrient data (e.g., Montagna and Palmer 2012) to estimate the gross and net flux of nutrients
to/from Nueces Bay via tidal flows. Pre-development and present condition loading uncertainties
associated with tidal exchanges will be identified during the CSM development based on literature
review and available data.

The CSMs will provide the basis for the quantification of the nutrient budgets.

Task 3 — Estimation of Nutrient Budgets for Pre-development and Present Conditions Based on
Conceptual Site Models

A nutrient budget is an accounting of nutrient sources and sinks for a specific water body and can be
used to evaluate impacts of system alterations. The key system alteration to be evaluated for this
project is the damming of the Nueces River in 1982 to create Choke Canyon Reservoir, which filled
by 1986 (HDR 2015). Nutrient budgets for Nueces Bay will be developed pre- and post-creation and
filling of Choke Canyon Reservoir (i.e., pre-development and present conditions).

Components of a nutrient budget will all be quantified as annual fluxes (mass) so that relative
comparisons can be made. Nutrient budgets will be based on moderate flow years. For efficiency in
completing this project, the following general approach will be followed for developing nutrient
budgets for Nueces Bay:
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1. Using the CSMs as the guide, leverage information from existing studies to quantify primary
sources and sinks. Document values for sources and sinks. Separate pre-1986 and post-1986
values, where possible

2. For primary sources and sinks, review additional literature sources and data coverage for time
periods of interest, calculate loadings, and estimate uncertainties associated with the nutrient
loadings. Separate pre-1986 and post-1986, where possible. Use professional judgment as
needed.

An example of our approach for quantifying components of a TN budget is described below.

Based on an initial literature review of site-specific studies (Brock 2001; Breier et al. 2004), the
following sources and sinks are important to a nitrogen nutrient budget for Nueces Bay:

SOURCES

e Wastewater treatment plants
Gaged streams
Ungaged streams
Wet deposition (precipitation)
Dry deposition
Nitrogen fixation
Groundwater discharge

SINKS
e Exchange with Corpus Christi Bay
e Denitrification
e Nitrogen burial

Nutrient fluxes for each of these processes will be estimated based on data, literature (including local
studies), and professional judgment. The following is a description of each source and sink and our
proposed methods for quantifying each pre-development and present flux. Several of the data sources
are based on an existing nitrogen budget for the Nueces Estuary (Brock 2001); literature sources will
be reviewed during the project to supplement the information below.

Wastewater Treatment Plants. Effluents from WWTPs serve as point sources to a waterbody. The
domestic and industrial WWTP discharge data compiled as part of the 2015 Watershed Study will be
used to find effluent volume and nitrogen concentrations for WWTPs discharging to Nueces Bay and
its watersheds not included under Gaged streams below. Where data are lacking, literature values will
be used (e.g., Armstrong and Ward 1998). Pre-development and present conditions values will be
determined based on measurement dates.

Gaged streams. Gaged inflow load is the nutrient load from watersheds calculated using measured
streamflow for tributaries combined with estimates of instream nutrient concentrations. Table 8-4 of
the 2015 Watershed Study presents the post-1986 loading of TN for Nueces River at Mathis; the value
during average flow conditions will be used in the nitrogen budget. The 2015 Watershed Study and
literature sources will be reviewed to determine the best approach for estimating the pre-1986 loading
at Mathis.
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Ungaged streams. Ungaged inflow load is the nutrient load determined from flow estimates from
ungaged watersheds combined with estimated runoff nutrient concentrations. The U.S. Environmental
Protection Agency ecoregional water quality reference conditions or Event Mean Concentrations
obtained from the literature would be used for runoff concentrations. Ungaged watersheds include
those along the northern and southern shores of Nueces Bay and the watershed feeding into the Nueces
River between Mathis and Nueces Bay, including the tidal segment of the Nueces River. Estimated
flows for these areas will be obtained from TWDB and will be based on TWDB’s Texas Rainfall-
Runoff (TxRR) model. Hydrological data from TxRR are available starting from 1977. Values from
1977 to 1986 will be evaluated to determine if there is a meaningful change in runoff from pre
development to present condition flows.

Wet deposition. Wet deposition is the process by which nutrients enter a waterbody via rainfall
directly atop the surface of the waterbody. It will be calculated as the product of nitrogen
concentration in rainfall, precipitation rate, and surface area of Nueces Bay. The nutrient
concentration in rainfall will be obtained from the National Atmospheric Deposition Program; data
from sites at Beeville and Corpus Christi will be evaluated. Pre- and post-development values will be
determined based on measurement dates.

Dry deposition. Dry deposition is the process by which nutrients attached to particles settle to the
water surface by gravity and/or air currents. Dry deposition will be assumed to be 60% of wet
deposition (Brock 2001), unless other literature indicates otherwise.

Nitrogen fixation. Nitrogen fixation is the process by which atmospheric nitrogen is converted to
ammonia. In a waterbody, blue-green algae (also known as cyanobacteria) can fix nitrogen. In the
nutrient budget, nitrogen fixation will be based on literature values (e.g., Gardner et al. 2006;
Bruesewitz et al. 2013; Howarth et al. 1988), combined with data describing the abundance of blue-
green algae in Nueces Bay. The same value will be assigned in the pre-development and present
budgets, pending the literature review.

Groundwater discharge. Groundwater discharge can transport dissolved nutrients into a waterbody
via subsurface flow. In the nutrient budget, groundwater discharge rates and dissolved nitrogen
concentrations will be based on literature values (e.g., Breier et al. 2004). A review of monitoring data
from state monitoring wells in the area will be completed to determine if a noticeable difference or
trend 1s apparent in the groundwater nutrient concentrations before and after 1986.

Tidal exchange. Tidal exchange is the process by which tides exchange water, in this case between
Corpus Christi Bay and Nueces Bay. Nitrogen fluxes will be calculated as the product of the average
tidal exchange between Nueces Bay and Corpus Christi Bay, water column nitrogen concentration
differences between Corpus Christi Bay and Nueces Bay, and a nitrogen entrainment rate. TWDB has
agreed to provide the necessary water volumes from TxBLEND, TWDB’s hydrodynamic and salinity
transport model for the Nueces Estuary. A nitrogen entrainment rate of 5% from Brock (2001) will be
used, pending review of other literature. Pre-development and present values will be based on the
availability of nitrogen data to quantify these conditions.

Denitrification. Denitrification is the process by which nitrate is converted to gaseous nitrogen,
which then exits the waterbody. Typically, this process is performed by bacteria under anoxic
conditions, such as are found in sediments. Denitrification will be based on measurements in Nueces
Bay and Corpus Christi Bay sediments in October 1988 and January and May 1989 by Yoon and
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Benner (1992). The same value will be assigned for both pre development and present condition
budgets, unless the literature review uncovers more suitable values.

Nitrogen burial. Nitrogen burial is the process by which deposition atop the sediment bed covers up
underlying nitrogen mass, making the nitrogen no longer accessible for nutrient cycling. The depth at
which inaccessibility occurs is typically below the top few centimeters of sediment in which benthic
biota are active. Sediment burial will be calculated as the product of sedimentation rate and mass of
nitrogen that moves at that rate below a 10 centimeter depth threshold using values from Brock 2001.

Literature will be reviewed to estimate pre-development and present values for sediment burial rates
(Hill et al. 2014).

Nutrient budgets may fluctuate depending on the season. Where data are available, these variations
will be evaluated to generate an annual average value for each component of the budget.

Task 4 — Recommendation for Assessing Pre-development Conditions

Due to the absence of extensive monitoring data, substantial uncertainty exists regarding nutrient loads
and the productivity of Nueces Bay under pre-development conditions. One approach to fill this gap is
with paleolimnological reconstruction, an investigation to aid in the reconstruction of past
environments in depositional waterbodies. In essence, markers of ecological condition (e.g., diatoms,
which are a group of algal species that are often well preserved in sediments) are obtained from
sediment cores, which can be dated using Lead 210 (Pb-210) or other radioisotopes. Because diatoms
have been shown to correlate well with salinity (Gaiser et al. 2004; Underwood et al. 1998) and
nutrients (Tropea et al. 2011), the paleolimnological reconstruction could be used to estimate historical
salinity and nutrient conditions (Wachnicka et al. 2013). Recently, Hill et al. (2014) obtained
sediment cores from Nueces Bay. Although some cores were challenging to age-date, useful
information on deposition was obtained. More importantly, a paleolimnological investigation would
not need highly resolved age-dating; it would be sufficient to simply identify strata that are clearly pre
development and to evaluate diatoms and other markers in those strata.

This task is to research the utility of such methods for determining pre development ecological
conditions in Nueces Bay. Examples of success and failure in the literature will be provided, along
with an evaluation of the likelihood of success and what information may be obtained. Findings and a
possible path forward to implement such work in the future will be provided.

Task 5 — Documentation

A report will document the methodologies used to create the nutrient budgets, include an evaluation of
differences between pre-development and present conditions, and incorporate a discussion on possible
causes for observed differences. In addition, uncertainty in the estimates of sources and sinks in the
nutrient budgets will be discussed in the report. How uncertainty may influence the project
conclusions will also be examined.

Throughout this project, Anchor QEA will pursue close coordination with the BBASC and TWDB. At
all times, feedback from members will be encouraged.

Deliverables

TWDB will receive the draft and final report described in Task 5 in Microsoft Word and PDF formats.

The draft will be due on June 30, 2017 and final due on August 31, 2017. In addition, monthly
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progress reports no more than 30 days following each State fiscal quarter will be provided. If any raw
data or models are developed as part of this study, they will be transmitted electronically and have
metadata including the following: sources, period of records, missing values, methodology for dealing
with missing values, etc.

Schedule

Our Project Manager, Dr. Opdyke, will be responsible for promoting open communication among the
project team, the BBASC, and TWDB; maintaining coordination among all project tasks; creating and
maintaining a project schedule that ensures deadlines are met; and overseeing project expenditures.
Dr. Opdyke, along with Principal in Charge, Ms. Elaine Darby, will ensure that institutionalized
QA/QC procedures are followed. Finally, the project schedule will be developed to ensure adequate
time for review of deliverables by members of the BBASC and TWDB.

Nutrient Budgets for Nueces Bay 2016 2017
Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
Contracting

Compilation and Review of Available Data
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EXHIBITC

TASK AND EXPENSE BUDGETS

TASK BUDGET

TASK DESCRIPTION TWDB AMOUNT
TASK 1 Compilation and review of available data $13,000
TASK 2 Development of conceptual site models $7,000
TASK 3 Estimation of nutrient budgets for pre- $25,000
development and present conditions based
on conceptual site models
TASK 4 Recommendation for assessing pre- $8,000
development conditions
TASK 5 Documentation $22,000
Total $75,000.00
EXPENSE BUDGET
CATEGORY TWDB AMOUNT
Salaries and Wages' $75,000
Fringe’ $0
Travel’ $0
Other Expenses’ $0
Subcontract Expenses $0
Overhead’ $0
Profit $0
TOTAL $75,000.00

! Salaries and Wages is defined as the cost of salaries of engineers, draftsmen, stenographers, surveymen, clerks, laborers, etc.,
for time directly chargeable to this CONTRACT.
2 Fringe is defined as the cost of social security contributions, unemployment, excise, and payroll taxes, workers’ compensation

insurance, retirement benefits, medical and insurance benefits, sick leave, vacation, and holiday pay applicable thereto.

3 Travel is limited to the maximum amounts authorized for state employees by the General Appropriations Act, Tex. Leg.

Regular Session, 2015, Article IX, Part 5, as amended or superseded

* Other Expenses is defined to include expendable supplies, communications, reproduction, postage, and costs of public meetings

directly chargeable to this CO

NTRACT.

3 Overhead is defined as the costs incurred in maintaining a place of business and performing professional services similar to
those specified in this CONTRACT.
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EXHIBIT D

GUIDELINES FOR AUTHORS SUBMITTING CONTRACT REPORTS
TO THE TEXAS WATER DEVELOPMENT BOARD

1.0  Introduction

The purpose of this document is to describe the required format of contract reports submitted to the
Texas Water Development Board (TWDB). Our reason for standardizing the format of contract reports
is to provide our customers a consistent, and therefore familiar, format for contract reports (which we
post online for public access). Another reason for standardizing the format is so that we can more easily
turn a contract report into a TWDB numbered report if we so choose. Remember that your report will
not only be seen by TWDB staff, but also by any person interested in the results of your study. A
professional and high quality report will reflect well on you, your employer, and the TWDB.

Available upon request, we will provide a Microsoft Word template (used to write these instructions)
that gives the fonts, spacing, and other specifications for the headings and text of the report. Please
follow this template as closely as possible.

2.0 Formatting your report

The TWDB format is designed for simplicity. For example, we use Times New Roman for all text. We
use 12 point, single-spaced text, left justification for paragraph text, 18 point bold for first-level
headings, and 14 point bold for second-level headings. Page numbers are centered at the bottom of the
page. Other than page numbers, please refrain from adding content to the document header or footer.
Page setup should use one-inch margins on all four sides.

21  Text

The best way to format your document is to use the styles described and embedded in the template
document (Authors Template.dot) that is available on request from the TWDB. To use the
Authors_Template.dot file, open it in Word (make sure *.dot is listed under Files of type) and save it as
a .doc file. Advanced users can add the .dot file to their computers as a template. Make sure the
formatting bar is on the desktop (to open, go to View->Toolbars—>Formatting) or, to view all of the
formatting at once, go to Format—> Styles and Formatting and select Available Styles from the dropdown
box at the bottom of the window. The formatting in the template document provides styles (such as font
type, spacing, and indents) for each piece of your report. Each style is named to describe what it should
be used for (for example, style names include Chapter Title, Body Text, Heading 1, References, and
Figure or Table Caption). As you add to your report, use the dropdown list on the Formatting Toolbar or
the list in the Styles and Formatting window to adjust the text to the correct style. The
Authors_Template.dot file shows and lists the specifications for each style.

2.1.1 Title

Give your report a title that gives the reader an idea of the topic of your report but is not terribly long. In
addition to the general subject (for example, “Droughts”), you may include a few additional words to
describe a place, methodology, or other detail focused on throughout the paper (for example, “Droughts
in the High Plains of Texas” or “Evaluating the effects of drought using groundwater flow modeling”).
Please capitalize only the first letter of each word except ‘minor’ words such as ‘and’ and ‘of’. Never
use all caps.
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Use headings to help the reader follow you through the main sections of your report and to make it easier
for readers to skim through your report to find sections that might be the most interesting or useful to
them. The text of the report should include an executive summary and sections outlined in 4.4 of
Attachment 1. Headings for up to five levels of subdivision are provided in the template; however, we
suggest not using more than three or four levels of subdivision except where absolutely necessary.

Please avoid stacked headings (for example, a Heading 1 followed immediately by a Heading 2), and
capitalize only the first letter of headings or words where appropriate—never use all caps.

2.2  Figures and photographs

To publish professional-looking graphics, we need all originals to be saved at 300 dots-per-inch (dpi)
and in grayscale, if possible, or in the CMYK color format if color is necessary. Excessive use of color,
especially color graphics that do not also work in grayscale, will prevent us from publishing your report
as a TWDB numbered report (color reproduction costs can be prohibitive). Preferred file formats for
your original graphics are Adobe Illustrator (.ai), Photoshop (.psd), EPS with .tiff preview, .jpg, .png, or
tiff files. Refrain from using low resolution .jpg or .gif files. Internet images at 72 dpi are unacceptable
for use in reports.

All graphics shall be submitted in two forms:

1. Inserted into the Microsoft Word document before you submit your report. Ideally, inserted
graphics should be centered on the page. Format the picture to downsize to 6 inches wide if
necessary. Please do not upsize a graphic in Word.

2. Saved in one of the formats listed above.

2.2.1 Other graphics specifications

It is easiest to design your figures separately and add them in after the text of your report is more or less
complete. Graphics should remain within the 1-inch page margins of the template (6.5 inches maximum
graphic width). Be sure that the graphics (as well as tables) are numbered in the same order that they are
mentioned in the text. Figures should appear embedded in the report after being called out in the text.
Also, remember to include a caption for each graphic in Word, not as part of the graphic. We are not
able to edit or format figure captions that are part of the figure. For figures and photographs, the caption
should appear below the graphic. For tables, the caption should appear above.

2.2.2 Creating publication-quality graphics

When designing a graphic, make sure that the graphic (1) emphasizes the important information and
does not show unnecessary data, lines, or labels; (2) includes the needed support material for the reader
to understand what you are showing; and (3) is readable (see Figures 1 and 2 for examples). Edward R.
Tufte’s books on presenting information (Tufte, 1983; 1990; 1997) are great references on good graphic
design. Figures 1 through 3 are examples of properly formatted, easy to understand graphics. Do not
include fonts that are less than 6 points.

For good-looking graphics, the resolution needs to be high enough to provide a clear image at the size
you make them within the report. In general, 300 dpi will make a clear image—200 dpi is a minimum.
Try to create your figures at the same size they will be in the report, as resizing them in Word greatly
reduces image quality. Photographs taken with at least a two-megapixel camera (if using digital) and
with good contrast will make the best images. Save the original, and then adjust color levels and size in
a renamed image copy. Print a draft copy of your report to double-check that your figures and
photographs have clear lines and show all the features that you want them to have.
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Figures and photographs should be in grayscale. Color greatly adds to the cost of printing, so we are
trying to keep it to a minimum. Also remember that your report may be photocopied, scanned, or
downloaded and printed in black and white. For this reason, you should use symbols or patterns, or make
sure that colors print as different shades in black and white. All interval or ratio data (data measuring
continuous phenomena, with each color representing an equal interval) need to be displayed in a graded
scale of a single color (Figure 3). This way your figures will be useful even as a photocopy.

If you need help with your graphics or have questions, please contact the TWDB graphics department at
(512) 936-0129.

2.2.3 Using other people’s graphics

Figures and photographs (and tables) need to be your own unless you have written permission from the
publisher that allows us to reprint them (we will need a copy of this permission for our records). Avoid
using any figures or photographs taken off the Internet or from newspapers or magazines—these sources
are difficult to cite, and it is often time-consuming and expensive to gain permission to reproduce them.

2.3  Tables

Tables should be created in Microsoft Word (see Table 1). Tables should include a minimal amount of
outlining or bold font to emphasize headings, totals, or other important points. Tables should be
numbered separately from figures, and captions should appear above the text of the table.

Table 1: A sample table. Note caption above table.

Table text heading*
Table text | 1940 1950 1960 1970 1980 1990 2000 %GW
Table text 15 441 340 926 196 522 83 97.4
Table text 64 944 626 173 356 171 516 99.9
Total 79 1385 966 1099 552 693 599

* A footnote should look like this using 10 point Times New Roman.
%GW = percent groundwater
Be sure to describe any abbreviations or symbols, and, unlike in this table, be sure to note the units!

3.0  Units
Measurements should be in English units. Metric units may be included in parentheses after the English
units.

All units of geologic time should conform to the most recent geologic timescale (Gradstein and others,
2004). A summary of this timescale is available from the International Commission on Stratigraphy’s
website at http://stratigraphy.org/chus.pdf.

4.0  Citations and references
It is important to give credit where credit is due. Therefore, be sure to use the appropriate citations and
include references in your paper.

4.1  In-text citations
Each piece of information you use in your report that comes from an outside source must be cited within
the text using the author’s last name and the year of publication. If there are two authors, list the last
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name of each followed by the year, and if there are more than two authors, list the last name of the first
author followed by “and others” and the year. For example: the end of the Jurassic Period occurred
approximately 145.5 million years ago (Gradstein and others, 2004).

4.2  References

All sources that are cited within the report should be listed at the end of the paper under the heading
References. The references should follow the guidelines in “Suggestions to Authors of the Reports of
the United States Geological Survey” (Hansen, 1991). These are available online at
http://www.nwrc.usgs.gov/lib/lib_sta.html (a link to the chapter “Preparing references for Survey
reports,” p. 234-241, is found here). Several examples of complete reference citations are listed at the
end of these guidelines. Be sure that any citations that appear in tables or figures are included in the
reference list. Also, before submitting the report, please check that all the citations in the report are
included in the reference list and all references in the reference list are cited in the report. If at all
possible, avoid web-based citations. These materials are often transient and therefore useless to future
readers.

5.0  Submitting your report

Before you submit your report, proofread it. Look for spelling and grammatical errors. Also, check to
see that you have structured the headings, paragraphs, and sentences in your paper so that it is easy to
follow and understand (imagine you are a reader who does not already know the information you are
presenting!).

6.0  Conclusions

Following the instructions above and providing accurate and readable text, tables, figures, and citations
will help to make your report useful to readers. Scientists may read your report, as well as water
planners, utility providers, and interested citizens. If your report successfully conveys accurate scientific
information and explanations to these readers, we can help to create more informed decisions about the
use, development, and management of water in the state.

7.0  Acknowledgments

Be sure to acknowledge the people and entities that assisted you in your study and report. For example:
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9.0 Examples of references
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R., 2003, Groundwater availability of the southern Ogallala aquifer in Texas and New Mexico—
Numerical simulations through 2050: contract report by Daniel B. Stephens and Associates, Inc., and
the Bureau of Economic Geology, The University of Texas at Austin to the Texas Water
Development Board, variably paginated.
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through March 1977: U. S. Geological Survey Water-Resources Investigations Report 89-4208, 2
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For more examples of references, see p. 239-241 of “Suggestions to Authors of the Reports of the United

States Geological Survey” at http://www.nwrc.usgs.gov/lib/lib_sta.html.
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Figure 1. A sample figure showing only the information needed to help the reader understand the
data. Font size for figure callouts or labels should never be less than 6 point.
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Figure 2. A sample subject area map, giving the reader enough information to understand the
location being discussed in this conference. For map figures, be sure to include a north
arrow to orient the reader, a scale, and, if needed, a submap that places the figure in
greater geographic context. Be sure that text is readable and that any citations listed on
the figure or in the figure caption are included in the reference list. Font size should
never be less than 6 pt.
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Figure 3. Initial hydraulic heads used in model simulations for layer 1. Note the use of grayscale
shading to show differences.
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EXHIBIT E
TWDB Guidelines for a Progress Report

Texas Water Development Board Contractors are required by their contracts to provide Progress Reports
usually with the submission of an invoice/payment request.

The progress report should contain the following standard elements:

O Date: Date the memo is sent

O To: Name and position of the reader

O From: Name and position of the writer

O Subject: TWDB Contract Number and a clear phrase that focuses the reader's attention on

the subject of the memo

Work Completed: (The next section of a progress report explains what work has been done during the
reporting period. Specify the dates of the reporting period and use active voice verbs to give the
impression that you or you and your team have been busy) For Example:

Task 1:  Completed 3 draft chapters and all appendices. Met with sub consultants on their chapters.
Task 2:  Completed sample collection throughout river reach.
Task 3:  No work completed in reporting period.

Problems:

If the reader is likely to be interested in the glitches you have encountered along the way, mention the
problems you have encountered and explain how you have solved them. If there are problems you have
not yet been able to solve, explain your strategy for solving them and give tell the reader when you think
you will have them solved.
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EXHIBIT F
HUB SUBCONRACTING PLAN PROGRESS ASSESSMENT REPORT

Use current form located at:

http:l/www.window.state.tx.us/procurement/pro
g/hub/hub-forms/
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